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f- +3,/. +(C%/),>0. ;%3/ (+ *)03(+,)%- &.* /'+=,)%-* K)%=>)0)?3.* .*, c.4,
V.+=,)%- $.,>%& lE6m" F( 3,)()*. 3- *.3( -%0K/. +('+,%)/. ;%3/ =>+?3. '9'-.0.-,
*)03('" 2+ C.*,)%- &3 =+(=3( &. ,+34 &. /'+=,)%- ;./0., &O+9%)/ 3- ,.0;* &.
*)03(+,)%- ?3) .*, ;/%;%/,)%--.( +3 (%C+/),>0. &3 -%0K/. &. /'+=,)%-* ., ;+* +3
-%0K/. &. /'+=,)%-* (3)R0_0. =%00. ;%3/ (O+(C%/),>0. &. D)((.*;)." `- ;(3*A (+
0',>%&. .*, +&+;,'. ;%3/ )-=(3/. &.* ,+34 &. /'+=,)%- &';.-&+-,* &3 ,.0;*"
5%3/ ;/.-&/. .- =%0;,. (+ -+,3/. 03(,)R'=>.((. &.* ;/%=.**3*A ?3.(?3.* +(C%R
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/),>0.* ><K/)&.* %-, ',' ;/%;%*'*" lLLm ;/%;%*.-, 3- 0'(+-C. &. ,+3R(.+; ., &.
c.4, V.+=,)%- $.,>%& ;%3/ (+ *)03(+,)%- &O3- *<*,70. &. /'+=,)%-* W $+4)0+(
Z)0. M,.; $.,>%& " Z+-&)* ?3. (.* /'+=,)%-* r (.-,.* s *%-, )0;('0.-,'.* +9.=
(O+(C%/),>0 ;/%;%*' ;+/ lE6mA (.* /'+=,)%-* r /+;)&.* s *%-, +=,3+()*'.* +9.= (+
0',>%&. &'9.(%;;'. ;+/ lEHm" U., +(C%/),>0. ;./0., (+ *)03(+,)%- &. *<*,70.*
=%-,.-+-, *)03(,+-'0.-, &.* /'+=,)%-* 0',+K%()?3.* )-,.-*.* +)-*) ?3. &.* ;/%=.*R
*3* &. /'C3(+,)%- )0;()?3+-, &.* 0%('=3(.* .- ;.,), -%0K/." IO+3,/.* +(C%/),>0.*
><K/)&.* ,/+),.-, &.* 9+/)+K(.* =%-,)-3.* .- 3,)()*+-, (O'?3+,)%- &. 2+-C.9)- lPLmA
%3 '?3+,)%-* &)J'/.-,).((.* %/&)-+)/.* l##Hm" 2. ;/.0)./ ,/+9+)( ;/%;%*. 3-. ;+/R
,),)%- &3 *<*,70. .- &.34 *%3*R.-*.0K(.* W /'+=,)%-* r (.-,.* s ., /'+=,)%-* r
/+;)&.* s" 2O.-*.0K(. &.* /'+=,)%-* /+;)&.* .*, +;;/%=>' ;+/ 3- ;/%=.**3* &. $+/R
8%9 =%-,)-3A .- 3,)()*+-, 3-. '?3+,)%- 2+-C.9)-" 2O.-*.0K(. &.* /'+=,)%-* (.-,.*
.*, *)03(' +9.= (O+(C%/),>0. *,%=>+*,)?3. c.4, V.+=,)%-" `- !11LA l###mAl##Hm ;/%R
;%*.-, (.* ;/%=.**3* $+/8%9 &',./0)-)*,.* ;+/ 0%/=.+34 =%00. 3-. +(,./-+,)9.
/+)*%--+K(. ;%3/ (+ 0%&'()*+,)%- &.* /'*.+34 &. /'C3(+,)%- &. C7-.*" F(* 0%-,/.-,
?3. &. ,.(* ;/%=.**3* *%-, K).- +&+;,'* ;%3/ /'9'(./ (.* .J.,* &3 K/3), )-,/)-*7?3."
I.* 0',>%&.* *)0)(+)/.* K+*'.* *3/ (. ;+/,)%--.0.-, &.* /'+=,)%-* %-, ',' &'R
9.(%;;'.* ;+/ lG#mAl#LmAlHHmAlLPmAlG6mAlGGmAlHEm" I.* ;+/,),)%-* &<-+0)?3.*A +&+;,'*
%-, ',' ;/%;%*'.* ;+/ lE@m" I+-* =.,,. 0',>%&.A ;+/ &'Y+3,A ,%3,.* (.* /'+=,)%-*
*%-, &)*=/7,.*" f-. /'+=,)%- .*, =%-*)&'/'. =%00. /+;)&. *) .((. .*, +3R&.**3* &O3-
*.3)( +=,3+()*' &. 0+-)7/. &<-+0)?3."
lPHm &'=/)9.-, (O+;;()=+,)%- &. (O+(C%/),>0. ><K/)&. )-,/%&3), ;+/ lHmAlGm ;%3/ (.
*<*,70. &. *)C-+()*+,)%- &3 =+(=)30"
c%0K/.3*.* *<-,>7*.* &. /'*3(,+,* ., &.* +;;()=+,)%-* .- K)%(%C). 0%('=3(+)/.*
*%-, &)*;%-)K(.* &+-* (+ (),,'/+,3/. W l###mAlLGmAlH!m"
I+-* 3-. ;./*;.=,)9. 0+,>'0+,)?3.A (+ 0%&'()*+,)%- *,%=>+*,)?3. &.* *<*R
,70.* &. /'+=,)%-* K)%=>)0)?3.* ;+/ &.* ;/%=.**3* &. $+/8%9 : *+3,* + ',' ;/%R
;%*'. ;+/ l6!m ., Y%/0+()*'. 0+,>'0+,)?3.0.-, ;+/ l#6mA lPGm"
2+ &<-+0)?3. &.* ;/%=.**3* &. $+/8%9 : *+3,* .*, *)0;()N'. (%/*?3. (.* *+3,*
*%-, ;.,),* ., /+;)&.*" F( *O+C), &O3- ;+**+C. : (+ ()0),. &+-* (.?3.( (O)-,.-*),' &.*
*+3,* =%-9./C. 9./* (O)-N-)A (+ ,+)((. &.* *+3,* =%-9./C. 9./* X'/% ., (. ;/%&3), .-,/.
(+ ,+)((. ., (O)-,.-*),' /.*,. =%-*,+-," M%3* =.* =%-&),)%-*A (.* ,/+].=,%)/.* &.* ;/%R
=.**3* &. $+/8%9 : *+3,* =%-9./C.-,A 9./* &.* ,/+].=,%)/.* &',./0)-)*,.*A *%(3,)%-*
&O'?3+,)%-* &)J'/.-,).((.*" `- ,>'%/). &.* N(.* &O+,,.-,. =.,,. ()0),. .*, +;;.('.
()0),. o3)&." `- =)-',)?3. =>)0)?3. .((. .*, +;;.('. ()0),. ,>./0%&<-+0)?3." 2.*
,.=>-)?3.* -'=.**+)/.* ;%3/ ;/%39./ =.* /'*3(,+,* *%-, .**.-,).((.0.-, &.* )-'C+()R
G,'* &. 0+/,)-C+(.* l!PmAl@#mAl@!mAlL#m" F( *O+C), &. (+ (%) &.* C/+-&* -%0K/.* ;%3/ (.*
;/%=.**3* &. $+/8%9" M%3* (.* 0_0.* =%-&),)%-*A )( .4)*,. +3**) 3- ,>'%/70. =.-R
,/+( ()0),. ?3) ;./0., (O+;;/%4)0+,)%- &.* ;/%=.**3* &. $+/8%9 ;+/ &.* &)J3*)%-*
l@#mAl@mAlEGm"
5(3* /'=.00.-,A ?3.(?3.* /'*3(,+,* =%-=./-+-, (+ 0%&'()*+,)%- ><K/)&. ;+/
lG#m %-, ',' /.-&3 /)C%3/.3*.* ;+/ l#Hm"
2O%K].=,)Y ;/)-=);+( &. =.,,. ,>7*. + ',' &. &'9.(%;;./ &.* -%39.+34 %3,)(*
0+,>'0+,)?3.* ;%3/ (O',3&. &.* ;>'-%07-.* *,%=>+*,)?3.* .- K)%(%C)?3. 0%('=3R
(+)/." 2.* 0%&7(.* 0+,>'0+,)?3.* ;%3/ (+ &<-+0)?3. *,%=>+*,)?3. &.* /'*.+34 &.
/'+=,)%-* K)%=>)0)?3.* *%-, K+*'* *3/ (.* ;/%=.**3* &. $+/8%9 : *+3,*" \- ;/%;%*.
&.* +;;/%4)0+,)%-* ><K/)&.* ;%3/ (.* ;/%=.**3* &. $+/8%9 : *+3,* 03(,)R'=>.((.*"
`- 3,)()*+-, =%00. +/C30.-, >.3/)*,)?3. 3- &'9.(%;;.0.-, ()0),' &3 C'-'/+,.3/
&3 ;/%=.**3* : *+3,* g;/%='&' =%--3 .- =>)0). ., .- ;><*)?3. *%3* (. -%0 &.
&'9.(%;;.0.-, &. Q/+0./*R$%<+(h -%3* )&.-,)N%-* ;(3*).3/* ,<;.* &O+*<0;,%R
,)?3.* ><K/)&.* W ;/%=.**3* &',./0)-)*,.* ;+/ 0%/=.+34 ., &)J3*)%-* ><K/)&.*" 2.
&'9.(%;;.0.-, &. Q/+0./*R$%<+( ;./0., &O%K,.-)/ &. 0+-)7/. *<*,'0+,)?3. &.*
0%&7(.* ><K/)&.*A ?3) *%-, *)03('* ;+/ (+ *3),. +9.= &.* +(C%/),>0.* +&+;,'*"
2.* +;;/%4)0+,)%-* &',./0)-)*,.* ;+/ 0%/=.+34 *%-, ',3&)'.* +9.= &.* 0'R
,>%&.* 0+,>'0+,)?3.* /)C%3/.3*.*" \- 0%-,/. (+ =%-9./C.-=. Y+)K(. &3 ;/%=.**3*
&. $+/8%9 : *+3,* 9./* &.34 ,<;.* &. ;/%=.**3* &',./0)-)*,.* ;+/ 0%/=.+34 W +9.=
., *+-* *+3,* &+-* (.* 9+/)+K(.* =%-,)-3.*" 2.* +;;/%4)0+,)%-* ><K/)&.* ;.39.-,
_,/. *)0;()N'.* &+9+-,+C. .- 3,)()*+-, &.* 0',>%&.* &. 0%<.--)*+,)%-" \- ;/%;%*.
+3**) ?3.(?3.* /'*3(,+,* &+-* =.,,. &)/.=,)%-"
U.* /'*3(,+,* *%-, : (+ K+*. &O3- +(C%/),>0. &. /'&3=,)%- &. 0%&7(.* *,%R
=>+*,)?3.* ?3) + ',' ,.*,' *3/ ;(3*).3/* .4.0;(.* )**3* &3 =+&/. K)%(%C)?3. W 3-
0%&7(. &. >+;;(%)-*3k*+-=. l!@mA 3- 0%&7(. &. Y%-=,)%--.0.-, *,%=>+*,)?3. &.
-.3/%-.* gM,.)-hA 3- 0%&7(. &. ;>+C. * lG!m ., &.34 0%&7(.* ;%3/ (+ ;/%&3=,)%-
&. ;/%,')-.* &+-* (.* ;/%=+/<%,.* l6LmAl@1m"
U.,,. ,>7*. .*, =%0;%*'. &. &.34 ;+/,).* )-&';.-&+-,.* W 3-. ;+/,). 0%&'()R
*+,)%- ., 3-. ;+/,). 0+,>'0+,)?3."
I+-* (.* &.34 ;/.0)./* =>+;),/.* &. (+ ;+/,). 0%&'()*+,)%- -%3* ;/'*.-,%-*
;(3*).3/* 0',>%&.* &. 0%&'()*+,)%- &.* *<*,70.* K)%(%C)?3.* g=>+;),/. ! ., =>+R
;),/. 6h" U.,,. +;;/%=>. -%3* ;./0., -%,+00.-, &. 0.,,/. .- '9)&.-=. (.* ;%)-,*
Y+)K(.* ., &O.-9)*+C./ 3-. +3,/. 0',>%&%(%C). &+-* (O',3&. &.* *<*,70.* )**3* &.
(+ /'+(),' K)%(%C)?3."
I+-* (. =>+;),/. E -%3* 0.,,%-* .- '9)&.-=. &.* ;>'-%07-.* &O)-,./0),,.-=.
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;%39+-, +;;+/+j,/. &+-* &.* /'*.+34 &. /'+=,)%-* K)%=>)0)?3.*A ?3) =%-&3)*.-, :
3- Y%-=,)%--.0.-, K/3),'" U.* ;>'-%07-.* +;;+/+)**.-, (%/*?3. ;(3*).3/* =%-&)R
,)%-* *%-, *+,)*Y+),.* W &.* =%-&),)%-* *3/ (.* =%-=.-,/+,)%-* g=./,+)-.* .*;7=.*
*%-, .- Y+)K(. -%0K/.h ., &.* =%-&),)%-* *3/ (.* '=>.((.* &. ,.0;*" M.(%- (.* &)J'R
/.-,.* =%-&),)%-* &)*=3,'.*A %- ;.3, /.-=%-,/./ ;(3*).3/* ,<;.* &. =%0;%/,.0.-,*
><K/)&.* W +9.= *S),=> g*+3,* &.* ,+34 &. /'+=,)%-h ., +9.= K/.+8+C. g*+3,* &.*
=%-=.-,/+,)%-*h"
I+-* (. =>+;),/. G -%3* ;/%;%*%-* 3-. *%(3,)%- C'-'/+(. ;%3/ (+ *)0;()N=+R
,)%- &.* /'*.+34 &. /'+=,)%-" U.,,. 0',>%&. ;.3, _,/. +;;()?3'. ;%3/ *)0;()N./
(.* /'*.+34 *,%=>+*,)?3.* ., ;%3/ '()0)-./ (.* =<=(.* /+;)&.*" I+-* (. =>+;),/. HA
(.* 0',>%&.* &O%K,.-,)%- &O+;;/%4)0+,)%-* ><K/)&.* *%-, )((3*,/'.* *3/ ?3.(?3.*
0%&7(.* K)%(%C)?3.*"
I+-* (+ ;+/,). 0+,>'0+,)?3.A -%3* 0%-,/%-* ?3. (.* ;/%=.**3* &. *+3, =%//.*R
;%-&+-, : (O.-*.0K(. &.* /'+=,)%-* =>)0)?3.* +9+-, *)0;()N=+,)%- =%-9./C.-, .- (%)
9./* (.* ;/%=.**3* &',./0)-)*,.* ;+/ 0%/=.+34 +**%=)'* +34 &)9./* 0%&7(.* /'&3),*"
\- ]3*,)N. +)-*) (.* 0%&7(.* 5I5 =%-,)-3* R %3 +9.= [*S),=>)-C[ RA &)*=%-,)-3* R









5(3*).3/* 0',>%&.* ;%3/ (+ /.;/'*.-,+,)%- &O3- *<*,70. K)%(%C)?3. *%-, &)*R
;%-)K(.*" 2.* K)%(%C)*,.* %-, Y+9%/)*' (.* &)+C/+00.* +==%0;+C-'* &O.4;()=+,)%-*
=%-=./-+-, (.* 0'=+-)*0.* &. Y%-=,)%--.0.-," IO+3,/. ;+/,A (.* 0+,>'0+,)=).-*
;/'Y7/.-, ,/+9+)((./ +9.= *<*,70.* &O'?3+,)%-* &)J'/.-,).((.* %/&)-+)/.* g`I\h"
U.,,. +;;/%=>. .*, ;(3* =%0;(7,. &3 ;%)-, &3 93. ?3+-,),+,)Y ., K.+3=%3; ;(3* ;/'R
=)*." Z%3,.Y%)*A =.,,. 0',>%&. ;/'*.-,. -%0K/.3*.* &'*+9+-,+C.*" I+-* =./,+)-*
=+*A (.* `I\* =+;,.-, *.3(.0.-, 3-. &.*=/);,)%- ,/%; '9+*)9. &.* 0'=+-)*0.*
&O)-,./+=,)%- .-,/. (.* +=,.3/* K)%(%C)?3.*"
`-,/. (.* &.34 .4,/_0.*A (.* *<*,70.* &. /'+=,)%-* K)%=>)0)?3.* ;.39.-, _,/.
/.;/'*.-,'* =%00. &.* /'*.+34 &.* /'+=,)%-* =>)0)?3.* =%3;('*"
2.* /'*.+34 &. /'+=,)%-* K)%=>)0)?3.* %J/.-, 3-. 0+-)7/. *)0;(. ., =%0;/'R
>.-*)9. ;%3/ (+ &.*=/);,)%- &.* )-,./+=,)%-* .-,/. (.* 0%('=3(.*" 5%3/ 3,)()*./ =.*
0%&7(.*A %- &%), *3;;%*./ ?3. (+ *<*,70. .*, K).- 0'(+-C'.A +3,/.0.-, &),A ,%3,.
0%('=3(. *. ,/%39. +9.= ;/%K+K)(),' 'C+(. : ,%3, .-&/%), &+-* (. *<*,70." I. Y+i%-
'?3)9+(.-,.A %- ;%3//+ *3;;%*./ ?3. (. ,+34 &. &)J3*)%- 0%('=3(+)/. .*, K.+3=%3;
;(3* )0;%/,+-, ?3. (.* ,+34 &. /'+=,)%-" I+-* =.,,. *),3+,)%-A (O',+, ;><*)?3. &3
*<*,70. ;.3, _,/. &'=/), ;+/ 3- .-*.0K(. &. 9+/)+K(.* )-,/)-*7?3.* &. K+*. W
t ;%3/ (.* 0%&7(.* 0)=/%*=%;)?3.*A (O',+, .*, &%--' ;+/ (. -%0K/. &. 0%('=3(.*
&. =>+?3. ,<;.A
t ;%3/ (.* 0%&7(.* 0+=/%*=%;)?3.*A (O',+, .*, (O.-*.0K(. &.* =%-=.-,/+,)%-* &.
=>+?3. ,<;. =>)0)?3."
2+ 0%&'()*+,)%- &. (+ &<-+0)?3. +3 -)9.+3 0+=/%*=%;)?3. .*, &',./0)-)*,.
P
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., =%-,)-3." `((. 3,)()*. (.* '?3+,)%-* &)J'/.-,).((.* %/&)-+)/.* g\I`*h" B3 -)9.+3
0)=/%*=%;)?3. (+ &<-+0)?3. .*, &)*=/7,. ., *,%=>+*,)?3." 5(3*).3/* ,.=>-)?3.* *%-,
;/'*.-,.* &+-* (+ (),,'/+,3/. W /'*.+34 &. 5.,/) lL@mA 0%&'()*+,)%- *,%=>+*,)?3. lEEmA
0%&'()*+,)%- K%%('.--.A ;)R=+(=3( .,="
I+-* =.,,. ,>7*. -%3* &)*=3,./%-* +3**) 3- -)9.+3 0'*%*=%;)?3.A ?3) /.;/'*.-,.
.- Y+), (. =+&/. >+K),3.( &.* ;/%=.**3* =.((3(+)/.*" B =. -)9.+3A =./,+)-.* 9+/)+K(.*
*%-, &.* =%-=.-,/+,)%-* g;%3/ (.* .*;7=.* .- C/+-& -%0K/.hA &O+3,/.* &.* -%0K/.*
&. 0%('=3(.* g;%3/ (.* .*;7=.* .- ;.,), -%0K/.h"
5+/ (+ *3),. %- ;/'*.-,. &.34 0%&7(.* 0+,>'0+,)?3.* (.* ;(3* 3,)()*'*" 2.*
/'*.+34 &. /'+=,)%-* *,%=>+*,)?3.* *./%-, )-,/%&3),.* &+-* (. =>+;),/. *3)9+-,"
6[- 30&4$*'")*0/ &4)%,(*/*')%
2+ 0%&'()*+,)%- &',./0)-)*,. .*, K+*'. *3/ &.* *<*,70.* &O'?3+,)%-* &)J'/.-R
,).((.* ?3) *%-, %K,.-3* : ;+/,)/ &.* /'+=,)%-* K)%=>)0)?3.*"
f-. /'+=,)%- K)%R=>)0)?3. .*, 3-. ,/+-*Y%/0+,)%- &. (+ Y%/0. *3)9+-,.
&!+! !&"+" ! ,,,!&!+! !" -!.! ! -"." ! ,,,! -"."/
%u 0 /.;/'*.-,. (. -%0K/. &. /'+=,+-,* ., 1 (. -%0K/. &. ;/%&3),*" +2/ " #
2 # 0 /.;/'*.-,. (+ 270. 0%('=3(. /'+=,+-,. ., .#/ " # 3 # 1 /.;/'*.-,. (+ 370.
0%('=3(. ;/%&3)," &$ .*, (. -%0K/. &. 0%('=3(.* &. +$ =%-*30'.* &+-* 3-. *.3(.
/'+=,)%- ., -# .*, (. -%0K/. &. 0%('=3(.* ;/%&3),.* ;+/ 3-. *.3(. /'+=,)%-" 2.*
=%.k=).-,* &$ ., -# *%-, +;;.('* =%.k=).-,* *,%)=>)%0',/)?3.*" 2.* =%.k=).-,*
*,%)=>)%0',/)?3.* *%-,A .- C'-'/+(A &.* -%0K/.* .-,)./*" 2.* =%-*,+-,.* +2/ " #
2 # 0 ., .#/ " # 3 # 1 ;.39.-, +9%)/ (+ 0_0. 9+(.3/ ., )( .*, ;+/Y+),.0.-,
/+)*%--+K(. &. =%-*)&'/./ ?3O3-. =./,+)-. 0%('=3(. .*, =%-*30'. ., ;/%&3),. ;+/
(+ 0_0. /'+=,)%-" B3,/.0.-, &),A 3-. /'+=,)%- &'=/),A &. 0+-)7/. ;/'=)*.A ?3.((.*
.*;7=.* =>)0)?3.* )-,./+C)**.-, ., &+-* ?3.((. ;/%;%/,)%- ., +3**) ?3.((.* .*;7=.*
*%-, ;/%&3),.* ., &+-* ?3.((. ;/%;%/,)%-"
5%3/ &%--./ 3- .4.0;(.A %- =%-*)&7/. (+ &)0'/)*+,)%- &O3-. ;/%,')-. . " U.(+
*O'=/), &. 0+-)7/. Y%/0.((.
#. !" ."/
=. ?3) *)C-)N. ?3. &.34 0%('=3(.* &. . )-,./+C)**.-, ;%3/ ;/%&3)/. 3-. *.3(.
0%('=3(. &. ,<;. .""
2+ 0%('=3(. . + 3-. *,%)=>)%0',/). &O%/&/. ! ., (+ 0%('=3(. ." + 3-. *,%)=>)%R
6[- 3TDXB.E@!.TS DX!C73.S.E!C ##
0',/). &O%/&/. "" 2.* =%-*,+-,.* *,%)=>)%0',/)?3.* &O%/&/. " -. *%-, ;+* '=/),.*
.4;()=),.0.-," I. (+ 0_0. 0+-)7/.A (+ /'+=,)%- ;%3/ &'=/)/. (+ &)**%=)+,)%- &3
&)0'/. *O'=/),
." !" #.
f-. /'+=,)%- ;.3, *. ;/%&3)/. &+-* (.* &.34 &)/.=,)%-* ., &+-* =. =+* %- +;;.((.
=.,,. /'+=,)%- /'9./*)K(." B)-*)A %- '=/), 3-. ,.((. /'+=,)%- +9.= 3-. o7=>. &%3K(.
#. $ ."/
#. %& ."
I%-=A 3-. 0',>%&. =%-9.-+K(. ., o.4)K(. ;%3/ &'=/)/. 3- 0%&7(. .*, &O'=/)/.
3-. ()*,. &. /'+=,)%-* =%//.*;%-&+-, +3 *<*,70. =>%)*)" Z%3,.Y%)*A (.* /'+=,)%-*
.((.*R0_0.* &%--.-, *.3(.0.-, (+ *,/3=,3/. ?3+(),+,)9. &3 0%&7(. ., &%)9.-, _,/.
=%0;(','.* +9.= 3-. )-Y%/0+,)%- +&&),)%--.((." 2+ &.*=/);,)%- &3 0%&7(. .*, =%0R
;(7,. *) %- *;'=)N. (.* ,+34 =%//.*;%-&+-,* : =>+?3. /'+=,)%- +)-*) ?3. (.* ?3+-,),'*
)-),)+(.* .4)*,+-,.* &+-* (. *<*,70."







2. 0%&7(. =)R&.**3* -%3* )-&)?3. ?3. (.* -%0K/.* &. 0%('=3(.* 4! ., 4"
=>+-C.-, ;+/ &.* ?3+-,),'* &)*=/7,. ?3+-& 3- '9'-.0.-, *. ;/%&3)*. g)"." 3-.
/'+=,)%- + ().3h" I. 0+-)7/. =(+**)?3. =>+?3. 0%('=3(. *./+ =+/+=,'/)*'. ;+/ *+
=%-=.-,/+,)%-A 0.*3/' .- 6 g0%(.* ;./ (),/.hA ?3) ;.3, 9+/)./ &. 0+-)7/. =%-,)R
-3. &+-* (. ,.0;*" 5+/ =%-9.-,)%-A (+ =%-=.-,/+,)%- &O3-. .*;7=. 7 .*, -%,'.
$7%" $_0. *) (.* 0%('=3(.* ;.39.-, *. /.-=%-,/./ /+;)&.0.-,A (.* /'+=,)%-* K)%=>)R
0)?3.* -O%-, ;+* ().3 )-*,+-,+-'0.-," `- .J.,A ;%3/ ?3O3-. /'+=,)%- K)%=>)0)?3.
;3)**. +9%)/ ().3A 3-. K+//)7/. &. ;%,.-,).( &%), _,/. &';+**'." U.=) &.0+-&. &.
(O'-./C). ?3) ;.3, 9.-)/ ;+/ .4.0;(. &. (O'-./C). ,>./0)?3." 2.* =%-*,+-,.* &.
/'+=,)%- !$/ " # 2 8 & *;'=)N.-, (. ,.0;* -'=.**+)/. +34 0%('=3(.* ;%3/ )-,./+C)/"
U.* =%-*,+-,.* &';.-&.-, &. (+ ,.0;'/+,3/."
`- C'-'/+(A (.* ,+34 )-*,+-,+-'* &. /'+=,)%- *%-, ;/%;%/,)%--.(* +9.= (.* =%-=.-R
,/+,)%-* g)"." +9.= (+ 0+**.h &. =>+?3. /'+=,+-," U.,,. [(%)[ =)-',)?3. .*, +;;.('.
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(%) &O+=,)%- &.* 0+**.*" 5%3/ (. *<*,70. )-,/%&3),A (+ &.34)70. /'+=,)%- *. ;/%&3),
+9.= 3- ,+34 ;/%;%/,)%--.( : $4!%$4"%" 5+/ =%-*'?3.-=.A *%3* (O.J., &. =.,,. /'+=R
,)%-A $4!% &'=/%), +9.= (. ,+34 )-*,+-,+-' !"$4!%$4"% ., $4"% =/%), +9.= (. 0_0. ,+34"
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&%)9.-, _,/. *;'=)N'*" B)-*)A (+ &<-+0)?3. &3 *<*,70. .*, =%0;(7,.0.-, &',./0)R
-'. ., ;.3, _,/. ',3&)'. *%), +-+(<,)?3.0.-, *%), -30'/)?3.0.-,"














%u (+ 0+,/)=. #' & .*, (+ 0+,/)=. *,%)=>)%0',/)?3. +**%=)'. +3 *<*,70."
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2.* /'*.+34 &. 5.,/) gV&5hA +3,/.* C/+-&* =(+**)?3.* &.* %3,)(* &. 0%&'()*+R
,)%-A *%-, 'C+(.0.-, 0)* : =%-,/)K3,)%- ;%3/ 0%&'()*./ (.* /'*.+34 0%('=3(+)/.*"
F-9.-,'* ;+/ U+/( B&+0 5.,/)A .- #PH! lL@mA )(* /.;/'*.-,.-, 3- Y%/0+()*0. C/+R
;>)?3. ., 0+,>'0+,)?3. ?3) ;./0., &. /.;/'*.-,./ &.* *<*,70.* g)-Y%/0+,)?3.*A
)-&3*,/).(*h ,/+9+)((+-, *3/ &.* 9+/)+K(.* &)*=/7,.*"
f- V&5 =(+**)?3. *. =%0;%*. &. ;(+=.*A &. ,/+-*),)%-*A &O+/=* ., &. ].,%-*"
2O)&'. &. V.&&< ., +(" l##!m .*, &. Y+)/. =%//.*;%-&/. 3-. ;(+=. : 3-. ;%;3(+R
,)%- &. 0%('=3(.* &O3-. .*;7=. =>)0)?3.A 3-. ,/+-*),)%- : 3-. /'+=,)%-A 3- +/= :
3- =%.k=).-, *,%=>)%0',/)?3.A ., N-+(.0.-,A 3- ].,%- : 3-. 0%('=3(." B)-*)A )(
&.9).-, ;%**)K(. &. &'=/)/. ?3+(),+,)9.0.-, 3- /'*.+3 0%('=3(+)/. +3 -)9.+3 0)R
=/%*=%;)?3." 2O',+, &O3- *<*,70. /.;/'*.-,' ;+/ 3- V&5 =%//.*;%-& : (+ ;%*),)%-
&.* ].,%-* &+-* (.* ;(+=.* &3 /'*.+3" `- Y%-=,)%- &. (O',+,A =./,+)-.* ,/+-*),)%-*
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;.39.-, _,/. 9+()&.*" 2. Y/+-=>)**.0.-, &O3-. ,/+-*),)%- 9+()&. .*, 3- '9'-.0.-,
)-&)9)*)K(. ?3) .-,/+j-. (. &';(+=.0.-,A (+ =/'+,)%- %3 (+ *3;;/.**)%- &. ].,%-*"
f- Y/+-=>)**.0.-, &O',+;. =%//.*;%-& &%-= : 3- =>+-C.0.-, &O',+," 2%/*?3. ;(3R
*).3/* ,/+-*),)%-* *%-, *)03(,+-'0.-, 9+()&.*A )( .*, )0;%**)K(. &. &',./0)-./ (+R
?3.((. *./+ Y/+-=>)." 2. Y%/0+()*0. &.* V&5 -O.*, ;+* &',./0)-)*,.A )( < + ;(3*).3/*
',+,* Y3,3/* ;%**)K(.*" M) %- ',.-& (. Y%/0+()*0. +34 V&5 *,%=>+*,)?3.*A )( &.9).-,
+(%/* ;%**)K(. &. ;/.-&/. .- =%0;,. (.* &)J'/.-,.* ;/%K+K)(),'* &. /'+=,)%- .-,/.
(.* 0%('=3(.* ., &O'=/)/. ?3+-,),+,)9.0.-, 3- /'*.+3 0%('=3(+)/. K)%=>)0)?3. *,%R
=>+*,)?3. +3 -)9.+3 0)=/%*=%;)?3."
f- /'*.+3 &. 5.,/)A ; .*, 3- -R3;(. )./ </ .0=/ .>?:/6*A %u . ' (1!/ ,,,/ 1&)A
)@ A (* .*, 3- .-*.0K(. N-) &.* ',+,*A < ' (:!/ ,,,/ :')/ )B A (* .*, 3- .-*.0K(.
N-) &. ,/+-*),)%-* ., . *< ' 5" .0= .*, 3-. 0+,/)=. B' @ =%-,.-+-, (.* ;%)&* &.
=>+?3. +/= g(O'('0.-, )2/ 3h &. =.,,. 0+,/)=. /.;/'*.-,. (. ;%)&* &. (O+/= .-,/. (O',+,
3 ., (+ ,/+-*),)%- 2h" 5%*, .*, +3**) 3-. 0+,/)=. B' @ =%-,.-+-, (.* ;%)&* .-,/. (.*
,/+-*),)%-* ., (.* ',+,* g(O'('0.-, )2/ 3* .*, (. ;%)&* &. (O+/= .-,/. (+ ,/+-*),)%- 2 .,
(O',+, 3h" 6 .*, )- 9.=,.3/ @R&)0.-*)%--.( /.;/'*.-,+-, (O',+, =%3/+-, &3 *<*,70."
2O',+, )-),)+( &3 /'*.+3 .*, &'*)C-' ;+/6$" 2+ Y%/0. &. .0= ., .>?: C+/+-,).
(O.4)*,.-=. &O3- +/= .-,/. -v3&* &. &)J'/.-,* ,<;.*" B)-*)A (. /'*.+3 /'*3(,+-, .*,
3- C/+;>. K);+/,).*" f-. ,/+-*),)%- ,$A ;.3, +9%)/ ().3 *) 6# + .0=$#/ 3 ' "/ ,,,@,
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5(3*).3/* %K*./9+,)%-* -%3* =%-&3)*.-, : )-,/%&3)/. 3-. +;;/%=>. *,%=>+*,)?3.
&+-* (+ &<-+0)?3. &.* /'*.+34 &. C7-.* .- K)%(%C). 0%('=3(+)/." #h 2+ 9+/)+K)(),'
';)C'-',)?3. W &+-* (.* 0.*3/.* ;+/ &.* 0',>%&.* &. o3%/.*=.-=. &.* -)9.+34
&O.4;/.**)%- &3 0_0. C7-. &+-* &.* =.((3(.* &3 0_0. ,<;.A %- =%-*,+,. &.*
&)*,/)K3,)%-* *,+,)*,)?3.* &.* -)9.+34 &O.4;/.**)%-A &';.-&+-,.* &.* =%-&),)%-*
.4,./-.* lP!m" !h 2.* ;>'-%07-.* &. Y+)K(. &%*+C. W =./,+)-* C7-.* &. Y+)K(. +=,)9),'
;.39.-, _,/. .4;/)0'* ;+/ =./,+)-.* =.((3(.* ., -. ;+* (O_,/. ;+/ &O+3,/.* =.((3(.*
&3 0_0. ,)**3" UO.*, (. ;>'-%07-. &. >+;(%)-*3k*+-=. l!@mA 0+)* +3**) (. =+* &.*
;/%0%,.3/* ,/+-*=/);,)%-.(* &. Y+)K(. +=,)9),' lH!m" 6h 2+ ;/%&3=,)%- )-,./0),,.-,.A
;+/ ;+?3.,*A &.* ;/%,')-.* lL6mAl#PmA l#16m w Eh 2.* ;>'-%07-.* &. K)*,+K)(),' W
&+-* (. =+* &. (+ K)*,+K)(),' &3 ;>+C.R*A &.* &)*,/)K3,)%-* K)0%&+(.* &3 -)9.+3
&3 C7-. (<,)?3. =/% *%-, %K*./9'.* ., +,,/)K3'.* : (+ &<-+0)?3. *,%=>+*,)?3.
l#1mA lG!mAl#1@m" I. 0_0.A (+ &)J'/.-=)+,)%- =.((3(+)/. .- 0%/;>%C'-7*. ;.3, _,/.
+K%/&'. &. Y+i%- *,%=>+*,)?3. l@Hm" Eh I+-* (. =+* &3 =+-=./A *%3* (O)-=)&.-=. &3
0_0. *,)03(3*A =./,+)-.* =.((3(.* &'9.(%;;.-, (. =+-=./A &O+3,/.* -%- lG@m" U.*
&)J'/.-,* ;>'-%07-.* 0%-,/.-, (O)0;%/,+-=. &O3-. +;;/%=>. *,%=>+*,)?3. ;%3/
(O',3&. &3 Y%-=,)%--.0.-, &.* *<*,70.* 0%('=3(+)/.* =%0;(.4.*"
2+ =%0;/'>.-*)%- &.* ;>'-%07-.* &. /';%-*. +34 *)C-+34A &)J'/.-,* .- Y%-=R
,)%- &3 =%-,.4,. =.((3(+)/.A -. ;.3, _,/. /'+()*'. ?3. ;+/ 3-. +;;/%=>. *<*,'0)?3.
&.* /'*.+34 &. *)C-+()*+,)%- ., &.* /'*.+34 &. C7-.* .- )-,./+=,)%-" 2O><;%,>7*.
=%3/+-,. &. 0%&'()*+,)%- .*, &. =%-*)&'/./ ?3. (+ &<-+0)?3. &. ,.(* *<*,70.* .*,
.**.-,).((.0.-, &',./0)-)*,. ., ?3. (. K/3), .*, 3-. ;./,3/K+,)%- *+-* =%-*'?3.-=.
#G
#H LR@J.!7C < 3TDXB.E@!.TS E!TLR@E!.ZUC
l#1Pm" c'+-0%)-*A (.* .4.0;(.* ;/'*.-,'* ;(3* >+3, *3CC7/.-, ?3. (.* +*;.=,* *,%R
=>+*,)?3.* ]%3.-, 3- /n(. )0;%/,+-, &+-* (. Y%-=,)%--.0.-, &.* /'*.+34 =%0;(.4.*
/.-=%-,/'* .- K)%(%C). 0%('=3(+)/." F( .*, &%-= -'=.**+)/. &O+;;/%Y%-&)/ (+ 0%&'R
()*+,)%- ., (.* ,.=>-)?3.* &O+-+(<*. &. (+ &<-+0)?3. *,%=>+*,)?3. &. =.* /'*.+34"
F( .*, +3**) -'=.**+)/. &. &'9.(%;;./ &.* %3,)(* )-Y%/0+,)?3.* ;./0.,,+-, (O',3&.
&3 =%0;%/,.0.-, &.* /'*.+34 K)%(%C)?3.* : C/+-&. '=>.((. ,.(* ?3. (.* /'*.+34 &.
C7-.* ., (.* /'*.+34 &. *)C-+()*+,)%-"
2+ 0+-)7/. =(+**)?3. &. 0%&'()*./ (. K/3), &+-* &.* *<*,70.* &. /'+=,)%-* =>)R
0)?3.* + ',' )-,/%&3),. ;+/ l6!m ., + ',' Y%/0+()*'. ;(3* ,+/& ;+/ l#6mAlPGm" I+-*
=.* 0%&7(.*A (O'9%(3,)%- &O3- *<*,70. =>)0)?3. %3 K)%=>)0)?3. .*, 0+/8%9).--.
., =%-*)*,. : ;/%&3)/. &)J'/.-,* ,<;.* &. /'+=,)%-* =>)0)?3.* +('+,%)/.*A +9.= &.*
)-,.-*),'* ?3) &';.-&.-, &3 ,<;. &. /'+=,)%- ., &. (O',+, &3 *<*,70." 2O.-*.0K(.
&.* ,<;.* &. /'+=,)%-* &'N-), (. 0'=+-)*0. &. /'+=,)%-" 2O',+, &3 *<*,70. .*,
3- 9.=,.3/ +('+,%)/. &%-, (.* =%0;%*+-,.* *%-, &.* -%0K/.* .-,)./*A /.;/'*.-R
,+-, (. -%0K/. &. 0%('=3(.* &.* &)J'/.-,.* .*;7=.*" 2.* o3=,3+,)%-* /.(+,)9.* &.*
-%0K/.* &. 0%('=3(.* *%-, .- C'-'/+( ;(3* )0;%/,+-,.* ;%3/ (.* .*;7=.* &. Y+)K(.
=%-=.-,/+,)%-"
U.,,. /.;/'*.-,+,)%- 0+/8%9).--. &.* *<*,70.* &. /'+=,)%-* =>)0)?3.* + ','
+;;()?3'. &+-* 3- +(C%/),>0. &. *)03(+,)%- =%--3 *%3* (. -%0 &. 0',>%&. &.
D)((.*;). lEEm" 2O+(C%/),>0. &. D)((.*;). *)03(. 3- ;/%=.**3* &. $+/8%9 : *+3,*
&%-, (O',+, .*, (. 9.=,.3/ &.* -%0K/.* &. 0%('=3(.* &.* &)J'/.-,.* .*;7=.* .,
&%-, (.* *+3,* *%-, /.;/'*.-,'* ;+/ (.* 9.=,.3/* *,%)=>)%0',/)?3.* &.* &)J'/.-,.*
/'+=,)%-*" 2%/*?3. (.* -%0K/.* &. 0%('=3(.* *%-, )0;%/,+-,*A (O.J., &O3-. *.3(.
/'+=,)%- .*, -'C()C.+K(." F( Y+3, K.+3=%3; &. /'+=,)%-* ;%3/ =>+-C./ (O',+, &3
*<*,70." U. ;>'-%07-. =%-&3), : &.* ,.0;* &O.4'=3,)%- )0;%/,+-,*" B3 ().3
&. C'-'/./ (.* /'+=,)%-* (.* 3-.* +;/7* (.* +3,/.*A *';+/'.* ;+/ &.* )-,./9+((.*
&. ,.0;* +('+,%)/.*A D)((.*;). lEHm ;/%;%*. +3**) &.* +(C%/),>0.* +=='('/'*A &+-*
(.*?3.(* ;(3*).3/* /'+=,)%-* *%-, C'-'/'.* .- 3-. *.3(. ',+;. +9.= 3-. &)*=/',)*+,)%-
&',./0)-)*,. &3 ,.0;*" 2. =>%)4 &3 ;+* &. &)*=/',)*+,)%- ;.3, _,/. &)k=)(."
2.* ,/+].=,%)/.* &.* ;/%=.**3* &. $+/8%9 : *+3,* =%-9./C.-, 9./* &.* ,/+].=R
,%)/.* &',./0)-)*,.*A *%(3,)%-* &O'?3+,)%-* &)J'/.-,).((.*A (%/*?3. (. -%0K/. &.
=>+?3. ,<;. &. /'+=,)%- ;+/ 3-),' &. ,.0;* .*, )0;%/,+-, l@#mAl@!m" I+-* =.,,.
()0),.A +;;.('. ()0),. o3)&. ;+/ +-+(%C). +9.= (. 0_0. =%-=.;, .- /.=>./=>. %;'/+R
,)%--.((.A (.* ;>'-%07-.* *,%=>+*,)?3.* &)*;+/+)**.-," F( *O+C), &. (+ (%) &.* C/+-&*
-%0K/.* ;%3/ (.* ;/%=.**3* &. $+/8%9 l!PmAl61m" I+-* (.* 0_0.* =%-&),)%-*A )(
.4)*,. +3**) 3- ,>'%/70. =.-,/+( ()0),. ?3) ;./0., (O+;;/%4)0+,)%- &.* ;/%=.**3*
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&. $+/8%9 ;+/ &.* &)J3*)%-* l@!mAl@mAlEGm"
2%/*?3O3-. %3 ;(3*).3/* .*;7=.* 0%('=3(+)/.* %-, &.* Y+)K(.* =%-=.-,/+,)%-*
,+-&)* ?3. ,%3,.* (.* +3,/.* .*;7=.* %-, &.* Y%/,.* =%-=.-,/+,)%-*A %- -. ;.3, ;(3*
+;;()?3./ (+ ()0),. o3)&.A -) (O+;;/%4)0+,)%- ;+/ &)J3*)%-*" 2. =+&/. &'=/)9+-,
=.,,. *),3+,)%- .*, =.(3) &.* ;/%=.**3* &. $+/8%9 &',./0)-)*,.* ;+/ 0%/=.+34
l!1mAl@PmAl6#mAlGmA %3 =.(3) &.* &)J3*)%-* : *+3,* l##EmA %3 =.(3) &.* &)J3*)%-* :
;(3*).3/* '=>.((.* &. ,.0;* lE1m" 2.* ;/%=.**3* &',./0)-)*,.* ;+/ 0%/=.+34 *%-,
;+/,)=3()7/.0.-, Y+=)(.* : *)03(./ ., %J/.-, 3-. '=%-%0). )0;%/,+-,. .- ,.0;*
&. =+(=3( ;+/ /+;;%/, : (+ 0',>%&. &. D)((.*;). (%/*?3. (.3/ +;;()=+,)%- .*, ]3*,)R
N'. lGm" I. 0_0.A )( .4)*,. &. -%0K/.34 /'*3(,+,* l@PmAl6#m *3/ (.* ;/%;/)','* &.*
,/+].=,%)/.* ?3) ;.39.-, *O+;;()?3./ .- ,>'%/). &3 =%-,/n(. %3 ;%3/ .4;()?3./ (.*
%K*./9+,)%-* .4;'/)0.-,+(.*"
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&% ,4"2)*0/ 29*(*:1%'
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;/%K+K)(),' &. ,/+-*),)%- . + +'F'+'I)F* !" $(/ "% gI)F* .*, (O.-*.0K(. &.*
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*+3,*" `((. /.;/'*.-,. (+ ;/%K+K)(),' ?3O%- =>%)*)**. &. *+3,./ &. J .- K" 5%3/ &.*
;/%=.**3* >%0%C7-.* .- ,.0;*A (O)-,.-*),' ., (+ (%) &.* *+3,* -. &';.-&.-, ;+*
&3 ,.0;* *" 2%/*?3. F .*, *';+/+K(. g=. ?3) .*, (. =+* &. !,hA ,%3, ;/%=.**3* &.
$+/8%9 : *+3,* .*, '?3)9+(.-, : 3- ;/%=.**3* =:&R(:C g=%-,)-3 : &/%),. ., ;%**'&+-,
3-. ()0),. : C+3=>.h ., )( .4)*,. ;/.*?3. *q/.0.-, 3-. *3),. &O)-,./9+((.* &%--'*













lE#m" B)-*)A 3- ;/%=.**3* &.
$+/8%9 : *+3,* ;.3, _,/. &'N-) &O3-. Y+i%- '?3)9+(.-,. : ;+/,)/ &O3- ;/%=.**3* &.
=%0;,+C. N):* g&O)-,.-*),' *h ., &O3-. =>+j-. &. $+/8%97, &. -%<+3 &. ,/+-*),)%-
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c%,%-* (O)0;%/,+-=. &. (+ (%) .4;%-.-,).((. &.* )-,./9+((.* &. ,.0;* &+-* (+
&.*=/);,)%- 0+/8%9).--." `- .J.,A /.0;(+=./ (+ (%) .4;%-.-,).((. ;+/ 3-. +3,/.
(%) +9.= 0'0%)/.A =%-&3)/+), : (+ ;./,. &3 =+/+=,7/. 0+/8%9).- &. (+ &<-+0)?3."
U.=) .*, -'+-0%)-* ;%**)K(. &+-* &.* 0%&7(.* *.0)R0+/8%9).-* %u (.* )-,./9+((.*
&. ,.0;* ;.39.-, _,/. =>%)*)* ?3.(=%-?3.* lHGm"
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&.* ,.=>-)?3.* 0+,>'0+,)?3.* ;./0.,,+-, (.3/ ',3&." B)-*) : ,%3, ;/%=.**3* &.
$+/8%9 >%0%C7-. %- ;.3, +**%=)./ 3- *.0)RC/%3;. &O'9%(3,)%-A =O.*,R:R&)/. 3-
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(O.*;+=. &O',+,* .*, F ',A 3- ',+, ',+-, 3- 9.=,.3/ 7 )-&)?3+-, (.* -%0K/.* &.
0%('=3(.* &. =>+?3. .*;7=."
<[- 3TDFBCE DC 3@7WT\ ] E@U!E #P
B =>+?3. /'+=,)%- =>)0)?3. &3 ,<;.
Q$!K! ! , , ,! Q$,K, ! R$!K! ! , , ,! R$,K, g6"#h
%- +**%=). 3- *+3, S$ ' R$ ! Q$ ,
,/ 2 ' "/ -! g -! .*, (. -%0K/. &. /'+=,)%-* h" \-
=%-*)&7/. 'C+(.0.-, (+ /'+=,)%- )-9./*. =. ?3) =%//.*;%-& +3 *+3,!S$" 2O)-,.-*),'








$U$)7*L(%2"),* ! U"$)7*L("2"),*% g6"6h
T$/ T"$ *%-, (.* 9),.**.* &.* /'+=,)%-* g-%0K/. 0%<.- &. /'+=,)%-* ;+/ 3-),'





$&!)U"$ ! U$* ' ""
5(3*).3/* =>%)4 *%-, ;%**)K(.* ;%3/ (.* 9),.**.* &. /'+=,)%- lEPm" 2. =>%)4 =%3R
/+-, .*, &O3,)()*./ (+ (%) &O+=,)%- &.* 0+**.*" M.(%- =.,,. (%)A (.* 9),.**.* &. /'+=,)%-
*%-, &.* Y%-=,)%-* ;%(<-%0)+(.* &. =%-=.-,/+,)%-* W
T$)7* ' 0B$)J* ' !$
,-
+&!




%u 0 .*, (. 9%(30. &. /'+=,)%-A ?3) .- K)%(%C). 0%('=3(+)/. .*, &. (O%/&/. &3 9%(30.
&O3-. =.((3(. %3 ;(3* ;.,),A J ' 7%0 .*, (. 9.=,.3/ &.* =%-=.-,/+,)%-* ., B$ *%-,
(.* 9),.**.* &. /'+=,)%- ;+/ 3-),' &. 9%(30."




$O)7 ! V$*! O)7*%T$)7* g6"Gh
2O%;'/+,.3/ +&]%)-, &3 C'-'/+,.3/ &'N-), (O'?3+,)%- 0+j,/.**. g=>.0)=+( 0+*R




)7/ :* ' 1'X)7/ :* ' !1)7/ :**)7* !
*
%$&)!5,!*
T$)7 ! V$*1)7 ! V$/ :* g6"Hh
U. =>%)4 &. 0%&'()*+,)%- *O+;;()?3. *%3* (.* =%-&),)%-* *3)9+-,.* W
!1 LR@J.!7C < 3TDXB.E@!.TS E!TLR@E!.ZUC
t &)J3*)%- /+;)&.A *<*,70. K).- 0'(+-C'A
t =>+%* 0%('=3(+)/. g+K*.-=. &. =%//'(+,)%- .-,/. (.* ;%*),)%-* &.* 0%('=3(.*
%3 .-,/. (.* /'+=,)%-*h"
<[6 @$N0,*)9(% &% _*$$%'H*%
2O+(C%/),>0. &. D)((.*;). gE)029"')*2 E*(1$")*0/ @$N0,*)9(VEE@h &'=/),
(O',+, &3 *<*,70. =%00. 3- 9.=,.3/ &%-, (.* =%0;%*+-,.* *%-, (.* -%0K/.* &.
0%('=3(.* )0;()?3'.* &+-* (.* /'+=,)%-*" 2O+(C%/),>0. + ',' =%-i3 ;%3/ /';%-&/.
+ &.34 ?3.*,)%-* [?3.((. .*, (+ ;/%=>+)-. /'+=,)%- : _,/. .J.=,3'. ., ?3+-& =.,,.
/'+=,)%- +R,R.((. ().3 x[" I.34 -%0K/.* +('+,%)/.* *%-, C'-'/'*" 2. ;/.0)./ *./+
3,)()*' ;%3/ &',./0)-./ (+ /'+=,)%- + .4'=3,./ ., (. &.34)70. ;%3/ &',./0)-./ (.
,.0;* &O+,,.-,. +9+-, ?3. =., '9'-.0.-, *. /'+()*." 2+ *)03(+,)%- &O3-. /'+=,)%-
: (+ Y%)* Y+), ?3. =.,,. 0',>%&. *%), ,/7* (.-,."
I+-* =. ?3) *3), %- ;/'*.-,. &. 0+-)7/. &',+)(('. (O+(C%/),>0. &. D)((.*;). lEEm"
\- =%-*)&7/. ; + " .*;7=.* 0%('=3(+)/.* (Y!/ ,,,/ Y,)" 2O',+, &3 *<*,70. .*,
&%--' ;+/ (. 9.=,.3/ 7):* ' )7!):*/ ,,,/ 76):**A %u 7$):* /.;/'*.-,. (. -%0K/. &.
0%('=3(.* &. ,<;. Y$ +3 ,.0;* :" 2O',+, )-),)+(. &3 *<*,70. .*, &%--' ;+/
7):$* ' 7$, g6"@h
M%), (+!/ ,,,/ +7)A 6 + " /'+=,)%-*" 2.* 9),.**.* &. /'+=,)%-* *%-, T$)7* .,
&';.-&.-, &. (O',+, 7"
5%3/ ,%3, 3/ 3 ' "/ ,,,/6 A T#)7):**9: .*, (+ ;/%K+K)(),' ?3.A *+=>+-, ?3.
7):* ' 7A (+ /'+=,)%- +# .*, .J.=,3' &+-* (O)-,./9+((. &. ,.0;* $:/ : ! 9:*" M%),





5%3/ ,%3,. /'+=,)%- K)%=>)0)?3. %- =%-*,/3), (. 9.=,.3/ *,%)=>)%0',/)?3. +*R
*%=)'" 5+/ .4.0;(.A )!"/!"/ "/ (/ ,,,/ (* .*, (. 9.=,.3/ *,%)=>)%0',/)?3. +**%=)' : (+
/'+=,)%- =>)0)?3.
K!I 2" Z,
B =>+?3. Y%)* ?3O3-. /'+=,)%-+# .*, .4'=3,'.A7):* =>+-C. &O',+," 2+ ?3+-,),'
<[< @B_T7.!R3CE @LLXBX7XE !#
;+/ (+?3.((. 7$ =>+-C. .*, &%--'. ;+/ (. 9.=,.3/ *,%)=>)%0',/)?3. +**%=)' : (+
/'+=,)%- +#" 2+ 0+,/)=. ; ' 6 W )&#$*A .*, +;;.(' 0+,/)=. *,%)=>)%0',/)?3."
U>+?3. =%(%--. &. =.,,. 0+,/)=. /.;/'*.-,. 3-. /'+=,)%-" `- ;+/,)=3()./ *) (+
/'+=,)%- +# .*, .4'=3,'. &+-* (O)-,./9+((. &. ,.0;* $:/ : ! 9:*A (+ 370. =%(%--. V#
&. (+ 0+,/)=. *,%)=>)%0',/)?3. .*, 3,)()*'. ;%3/ .J.=,3./ (. =>+-C.0.-, &O',+,
7):! 9:* ' 7):* ! V#, g6"Lh
2O+(C%/),>0. &. D)((.*;). .*, &'=/), ;+/ (.* ',+;.* *3)9+-,.* W
#" \- N4. (+ =%-&),)%- )-),)+(. 7):$* =%00. &+-* g6"@hA
!" Z/%39./ (. ;/.0)./ ,.0;* M +;/7* : (%/*?3. (+ ;/%=>+)-. /'+=,)%- *./+ .4'R
=3,'." U. ,.0;* .*, C'-'/' .- 3,)()*+-, 3-. (%) .4;%-.-,).((.A
6" U>%)*)/ &. 0+-)7/. +('+,%)/. 3-. /'+=,)%- : .J.=,3./ +3 ,.0;* :!M " Z)/./ 3-
-%0K/. +('+,%)/. 3-)Y%/0'0.-, &)*,/)K3' .-,/. ( ., "" M) (. -%0K/. ,%0K. .-,/. (
., T!% (+ /'+=,)%- " .*, =>%)*).A .-,/. T!%* ., )T! ! T"*%* (+ /'+=,)%- # .*, =>%)*).
., +)-*) &. *3),.A
E" U>+-C./ (O',+, &. *<*,70. 7):* .- 7): ! M* .- 3,)()*+-, (+ /.(+,)%- g6"Lh
+9.= 9: ' M A
G" V'),'/./ : ;+/,)/ &3 ;+* !h +9.= (. -%39.+3 ',+, 7):! M* ]3*?3O: =. ?3. (.
,.0;* <6K7 *%), +,,.)-,"
<[< @$N0,*)9(%' "224$4,4'
I.* -%0K/.3*.* +0'()%/+,)%-* &. (O+(C%/),>0. &. D)((.*;). %-, ',' ;/%;%*'.*"
U),%-* lEHm ?3) ;/%;%*. 3-. 0',>%&. +;;/%=>'. )"1V$%"H ;(3* /+;)&. ., +9.= 3-.
;./,. +==.;,+K(. &. (+ ;/'=)*)%- &3 /'*3(,+,"
y3.(?3.* *,/+,'C).* ;%3/ (+ *'(.=,)%- &.* ;+/+07,/.* &. =%-,/n(. ., ;%3/ (O+0'R
()%/+,)%- &. (O.//.3/ &. (O+(C%/),>0. *%-, ;/'*.-,'.*"
U.,,. 0',>%&. 3,)()*. 3- ,.0;* M ;/'&'N-) ?3) ;.3, )-=(3/. ;(3* &O3- '9'-.R
0.-, g)"." ;(3* &O3-. /'+=,)%-h" 2+ 9+(.3/ &. M .*, ()0),'. ;+/ 3-. =%-&),)%- W (.*
=>+-C.0.-,* )-,/%&3), &+-* (.* ;/%;.-*),'* T$ ;.-&+-, (. ,.0;* M &%)9.-, _,/.
;.,),*" M%), ;#):/ :! M* /.;/'*.-,. (. -%0K/. &. /'+=,)%-* &3 ,<;. +# ?3) 9%-, *.
;/%&3)/. .-,/. : ., :! M " M%), 7):* ' J" B)-*)A *) M .*, =%-*)&'/' ,.( ?3. T#)7):**
.*, : ;.3 ;/7* =%-*,+-, *3/ (O)-,./9+((. $:/ :! M %A +(%/* (. -%0K/. &.* /'+=,)%-* ;#
*3), 3-. (%) &. 5%)**%- 3)T#)J*M*" F( < + &.34 9./*)%- &. ,+3R(.+;A 3-. ?3) 3,)R
()*. &.* 9+/)+K(.* &. 5%)**%-A (O+3,/. ?3) +;;/%=>. =.* 9+/)+K(.* ;+/ &.* 9+/)+K(.*
!! LR@J.!7C < 3TDXB.E@!.TS E!TLR@E!.ZUC
-%/0+(.*"
F( 9).-,A




%3 . )T#)J*M* *%-, &.* 9+/)+K(.* &. 5%)**%- %3 -%/0+(.* )-&';.-&+-,.*"
5%3/ /'*30./A (O+(C%/),>0. &. *)03(+,)%- M!(.+; .*, &'=/), ;+/ (.* ',+;.* *3)R
9+-,.* W
#" I+-* (O',+, 7A =>%)*)/ M ,.( ?3. (. =>+-C.0.-, &+-* ,%3,.* (.* Y%-=,)%-* &.
;/%;.-*),' &+-* $:/ :! M % .*, # [*)J*"
!" D'-'/./ (. -%0K/. !# &.* /'+=,)%-* +# : .4'=3,./ &+-* $:/ :! M %A +9.=
!# 4 3)T#)J*M*/ 3 ' "/ ,,,/6/




E" V'),'/./ : ;+/,)/ &. ;+* #h +9.= (. -%39.+3 ',+, )J/ :* ]3*?3O+ =. ?3. (. ,.0;*
<6K7 .*, +,,.)-,"
f- +3,/. +(C%/),>0. ;%3/ (+ *)03(+,)%- &.* /'+=,)%-* K)%=>)0)?3.* .*,S%8)
7%"2)*0/3%)90& lE6m" F( 3,)()*. 3- *.3( -%0K/. +('+,%)/. ;%3/ =>+?3. '9'-.0.-,
*)03('"
2O+(C%/),>0. &. D)((.*;). -O.*, ;+* +&+;,' : &.* /'*.+34 : ;(3*).3/* '=>.((.*
&. ,.0;*" M)A ;+/ .4.0;(.A %- /.-=%-,/. &.* /'+=,)%-* +# ;(3* Y/'?3.-,.* ?3.
&O+3,/.* /'+=,)%-* %3 ?3.(?3.* .*;7=.* 7$ .- -%0K/. ;(3* )0;%/,+-, ;+/ /+;;%/,
+34 +3,/.*A %- &%), 3,)()*./ 3,)()*./ =.* =+/+=,'/)*,)?3.* ;+/,)=3()7/.* ;%3/ &'9.(%;R
;./ 3- +(C%/),>0. ><K/)&."
lLLm ;/%;%*. 3- 0'(+-C. &. ,+3R(.+; ., &. c.4, V.+=,)%- $.,>%& ;%3/ (+
*)03(+,)%- &O3- *<*,70. &. /'+=,)%-* W $+4)0+( Z)0. M,.; $.,>%&" Z+-&)* ?3.
(.* /'+=,)%-* r (.-,.* s *%-, )0;('0.-,'.* .- 3,)()*+-, (O+(C%/),>0. ;/%;%*' ;+/
lE6mA (.* /'+=,)%-* r /+;)&.* s *%-, +=,3+()*'.* +9.= (+ 0',>%&. &'9.(%;;'. ;+/
lEHm" U., +(C%/),>0. ;./0., (+ *)03(+,)%- &. *<*,70.* =%-,.-+-, .- 0_0. ,.0;*
&.* /'+=,)%-* &. Y%/,. ;/%;.-*),' g/'+=,)%-* 0',+K%()?3.*h +)-*) ?3. &.* ;/%=.**3*
&. /'C3(+,)%- )0;()?3+-, &.* 0%('=3(.* .- ;.,), -%0K/."
2+ 0',>%&. .*, )0;('0.-,'. ;%3/ 0%&'()*./ (. 0',+K%()*0. =.-,/+( =>.X (+
K+=,'/). `*=>./)=>)+ U%()" 2O.4;/.**)%- &. C7-.*A (+ ,/+&3=,)%- ., (.* +=,)9),'*
.-X<0+,)?3.* *%-, )-,'C/'.* &+-* (. 0_0. 0%&7(."
2+ ;/'*.-,+,)%- &',+)(('. &.* 0%&7(.* ><K/)&.* .*, &%--'. &+-* (. =>+;),/.






2.* ;/%=.**3* *,%=>+*,)?3.* ><K/)&.* *%-, &.* =%3;(.* )S):*/ J):**A %u S):* /.R
;/'*.-,. 3-. =%0;%*+-,. &)*=/7,. g=%-*,+-,. ;+/ 0%/=.+34h ., J):* .*, 3- 9.=,.3/
+9.= =%0;%*+-,.* =%-,)-3.* ;+/ 0%/=.+34" 2+ =%0;%*+-,. &)*=/7,. S):* ;.3, _,/.
=%-*)&'/'. =%00. 3-. =>+j-. &. $+/8%9 =%-,/n('." 2+ 0+,/)=. &. ,/+-*),)%- +*R
*%=)'. : (+ =>+j-. &. $+/8%9 &';.-& &. (+ 9+/)+K(. =%-,)-3. J):*" 2+ =%0;%*+-,.
&)*=/7,. S ;/.-& 9+(.3/* &+-* (O.-*.0K(. N-) %3 &'-%0K/+K(.0" 5+/ .4.0;(.A ;%3/
3- *<*,70. &. /'+=,)%-* K)%=>)0)?3.*A (. 9+/)+K(.* &)*=/7,.* *%-, (.* .*;7=.* 0%('R
=3(+)/.* [/+/.*[A ?3) *. ,/%39.-, .- ;.,),* -%0K/.* &+-* (. *<*,70." M%), 0 9+/)+K(.*
&)*=/7,.* /.;/'*.-,+-, &.* .*;7=.* 0%('=3(+)/.* [/+/.*[" \- *3;;%*. ?3. (. -%0K/.
&. =>+?3. .*;7=. 0%('=3(+)/. -. &';+**. ;+* 3-. 9+(.3/; " B(%/*A 0 6 ((/ ,,,/ ;)!
+A +3 ;(3*A ; ! ',+,*" IO+3,/.* .4.0;(.*A =O.*, ?3+-& (.* 9+(.3/* &. S &'-%0K/.-,
(.* 0%&)N=+,)%-* ;%**)K(. &O3-. 0%('=3(." `- ;+/,)=3()./A 3-. ;/%,')-. +9.= 0 *),.*
&. ;>%*;>%/<(+,)%- ;%**7&. #! ',+,* ;%**)K(.* g=>+?3. *),. ;.3, _,/. ;>%*;>%/<('
%3 ;+*h" a)-+(.0.-,A 3-. +3,/. =(+**. &O.4.0;(.* .*, /.;/'*.-,'. ;+/ (O.4)*,.-=.
&O)-,./+=,)%-* 0%('=3(+)/.* =%0;(.4.*" B)-*)A (+ ,/+-*=/);,)%- &. (OBVc0 ;.3, _,/.
=%-,/n('. ;+/ 3- %3 ;(3*).3/* Y+=,.3/*" 2%/*?3.; Y+=,.3/* ;.39.-, *O+,,+=>./ : 0
*),.* *3/ (+ 0%('=3(. &. BIcA (. -%0K/. &O',+,* ;%**)K(.* .*, +3 ;(3* ); ! "*!"
F( < + ;(3*).3/* 0+-)7/.* '?3)9+(.-,.* ;%3/ &'=/)/. (.* ,/+-*),)%-* .-,/. (.*
',+,* &)*=/.,*" `- C'-'/+(A (.* ,/+-*),)%-* *%-, &%--'.* ;+/ (+ 0+,/)=. *,%=>+*,)?3.
*$5#)J/ :* %u *$5#9:! >)9:* .*, (+ ;/%K+K)(),' &. ,/+-*),)%- &. (O',+, 2 : (O',+, 3A &+-*
(O)-,./9+((. $:/ :! 9:*" Z%3,.Y%)*A =.,,. /.;/'*.-,+,)%- -O.*, ;+* ;/+,)?3. ?3+-& (.*
0+,/)=.* %-, &. C/+-&.* &)0.-*)%-*" I+-* =. =+*A (+ &.*=/);,)%- (+ ;(3* +;;/%;/)'.
!G
!H LR@J.!7C > 3TDFBCE E!TLR@E!.ZUCE R`A7.DCE
.*, &. &'N-)/ (.* =+/+=,'/)*,)?3.* &3 ;/%=.**3* &. $+/8%9 : *+3,*" c%,+00.-,A
&'N-)/ (.* 9.=,.3/* *,%)=>)%0',/)?3.* V$ =%//.*;%-& : *;'=)N./ (.* *+3,* ;%**)K(.*"
2+ &<-+0)?3. .*, =%0;(7,.0.-, *;'=)N'. ;+/ (O)-,.-*),' g+;;.('. ;/%;.-*),' ;+/
(.* =>)0)*,.*h *$)S/ J* /.;/'*.-,+-, (+ ;/%K+K)(),' ;+/ 3-),' &. ,.0;* &. Y+)/. 3-
*+3, &. (O',+, S : (O',+, S ! V$ lEEm" 2+ ;/%K+K)(),' &. Y+)/. 3- *+3, ?3.(=%-?3.




2O)-9./*. &. (O)-,.-*),' ,%,+(. /.;/'*.-,. (. ,.0;* 0%<.- &O+,,.-,. .-,/. &.34 *+3,*
*3==.**)Y*"
2O'9%(3,)%- &.* 9+/)+K(.* =%-,)-3.* ;.3, _,/. &. ;(3*).3/* ,<;.*A =>+=3- =%-&3)R
*+-, 9./* 3- =(+**. &)J'/.-,. &. ;/%=.**3* ><K/)&.*"
>[-[- J,02%''1' &4)%,(*/*')%' H", (0,2%"18
2O',+, &O3- ;/%=.**3* &',./0)-)*,. ;+/ 0%/=.+34 g;).=.S)*. &.,./0)-)*,)= ;/%R
=.** R 5I5h .*, 3- =%3;(. \ ' )S/ J* %u S , 0 /.;/'*.-,. (+ 9+/)+K(. &)*=/7,. .,
J , !, /.;/'*.-,. (+ 9+/)+K(. =%-,)-3." f- 5I5 .*, &'=/), ;+/ ,/%)* =+/+=,'/)*R
,)?3.* (%=+(.*A -%,+00.-, W
t 3- =>+0;* &. 9.=,.3/* ]2)J*A
t (O)-,.-*),' &. *+3, *)S/ J* .,
t 3-. 0.*3/. &. ,/+-*),)%- ^/ &'N-). ,.((. ?3. ^/ )S/ J* *%), (+ &)*,/)K3,)%-
&. ;/%K+K)(),' &.* ;%*),)%-* +;/7* *+3, *3/ 0'!," 2+ &)*,/)K3,)%- &. *+3,*
^8),/ S/ J* ' ^/ ), ! )S/ J*/ S/ J* .*, %K,.-3. : ;+/,)/ &. ^/ ;+/ ,/+-*(+,)%-
&+-* (O.*;+=. &.* ;>+*.*"
f- ,.( ;/%=.**3* )0;()?3. 3- 0%39.0.-, &',./0)-)*,. )-,.//%0;3 ;+/ 3-.
*'?3.-=. &. ,.0;* &O+,,.-,. +('+,%)/.* M $" M3/ (O)-,./9+((. $:$/ :$%! ' :$! M $$A ,+-&)*
?3. (+ 9+/)+K(. &)*=/7,. /.*,. =%-*,+-,. S ' S$A (+ 9+/)+K(. =%-,)-3. '9%(3. *.(%- (+






M3;;%*%-* ?3. 5):/ )J$/ S$** .*, (+ *%(3,)%- &. gE"#h" 2. ,.0;* &O+,,.-,. M $ .*, 3-.
9+/)+K(. +('+,%)/.
. $M $ A :% ' G ):/ S$/ J$* ' 123$!
2 )
$
*)S$/ 5)?/ )J$/ S$**9?%,
>[- .S!7TDUL!.TS !@
B;/7* 3-. '9%(3,)%- &',./0)-)*,. *3/ (. )2!"*!70. )-,./9+((.A (+ 9+/)+K(. &)*=/7,.
=>+-C. &O',+, 9./* S$%!" 2+ 9+/)+K(. =%-,)-3. ., (+ 9+/)+K(. &)*=/., =>+-C.-, &O',+,
*.(%- (+ /.(+,)%- W
J$ !" J$ ! V
:
$ / S$ !" S$ ! V
;
$
%u V:$ ., V
;
$ *%-, ,)/'* +9.= (+ ;/%K+K)(),' ^
8),/ S$/ J$*"
M3;;%*%-* ?3. V:$ ' (A ;%3/ ,%3, 2" B(%/*A (+ 9+/)+K(. =%-,)-3. -. =>+-C.
;+* (%/* &.* *+3,*" UO.*, 3-)?3.0.-, *+ 9),.**. &. 9+/)+,)%- ?3) =>+-C. 9)+ (.
=>+-C.0.-, &. ;+/+07,/. &)*=/., S &+-* (O'?3+,)%- &)J'/.-,).((." I+-* =. =+*A
(.* ,/+].=,%)/.* &.* 9+/)+K(.* =%-,)-3.* *%-, =%-,)-3.* ;+/,%3," \- +;;.((. =.,,.
;%**)K)(),' [*S),=>[" M) V:$ -O.*, ;+* -3(A +(%/* (+ 9+/)+K(. =%-,)-3. + &.* *+3,* .,
(+ ,/+].=,%)/. .*, =%-,)-3. 3-)?3.0.-, ;+/ 0%/=.+34" \- +;;.((. =.,,. ;%**)K)(),'
zK/.+8+C.{" I+-* (+ 0%&'()*+,)%-A %- /.-=%-,/. (.* &.34 =+*"
f- 5I5 ;.3, +3**) _,/. =+/+=,'/)*' ;+/ *%- C'-'/+,.3/ KA &'N-) *3/ &.* Y%-=R
,)%-* &. =(+**. Z! .- J
KO)S/ J* ' ]2)J*,7*O ! *)J/ S*
)
$O)S ! V;/ J! V:*! O)S/ J*%^8)9V;/ 9V: / S/ J*
2O%;'/+,.3/ +&]%)-, &3 C'-'/+,.3/ .*, 3,)()*' ;%3/ %K,.-)/ (O'?3+,)%- a%88./R
5(+-=8 &'=/)9+-, (O'9%(3,)%- ,.0;%/.((. &. (+ &)*,/)K3,)%- &3 ;/%=.**3*
W1 )S/ J/ :*
WD
' K'1)S/ J/ :* ' !7*,$]2)J*1%! *)S/ J*1)S/ J/ :*!
!
)
*)S ! V;/ J! V:*1)S ! V;/ J! V: / :*^8)9V;/ 9V: / S ! S: / J! V:*
f- ;/%=.**3* 5I5 ;.3, _,/. *)03(' ;+/ (O+(C%/),>0. *3)9+-, W
g#h U>%)*)/ (+ =%-&),)%- )-),)+(. J):$* ' J$/ N ' N$ w )0;%*./ 3-. &3/'. 0+4)R
0+(. &3 ;/%=.**3* :+,-A
g!h D'-'/./ 3-. 9+/)+K(. +('+,%)/. @ ?3) *3), (+ (%) 3-)Y%/0. 8 $(/ "%A






' !*):/ S$/ J*G/
J):$* ' J$/ G ):$* ' "/
!L LR@J.!7C > 3TDFBCE E!TLR@E!.ZUCE R`A7.DCE
&+-* (O)-,./9+((. $:$/ :$ ! M $% +9.= (+ =%-&),)%- &O+//_, G ):$ ! M $/ N$/ J$* ' @A
gEh D'-'/./ 3-. &.34)70. 9+/)+K(. +('+,%)/. B &. (%) 8 $(/ "% ., (O3,)()*./ ;%3/
=>%)*)/ 3-. /'+=,)%- g(+ &'=)*)%- *. Y+), &. (+ 0_0. 0+-)7/. ?3. ;%3/ (O+(C%/),>0.
D)((.*;).h"
gGh U>+-C./ (O',+, &3 *<*,70. )J):$*/ S$* .- )J):$* ! V
:
$ / S$ ! V
;
$ *A
gHh V'),'/./ (. *<*,70. + ;+/,)/ &3 ;+* #* +9.= (. -%39.+3 ',+, ]3*?3O+3 ,.0;*
:+,- &'N-) +9+-,"
>[-[6 D*a1'*0/' 9?#,*&%'
f-. =(+**. ,/7* C'-'/+(. &. &)J3*)%-* ><K/)&.* .*, )-,/%&3),. ;+/ lELm" f-.
9./*)%- ('C7/.0.-, 0%)-* C'-'/+(. .*, *3k*+-,. ;%3/ ',3&)./ (.* +;;/%4)0+,)%-*
&.* *<*,70.* &. /'+=,)%-* K)%=>)0)?3.*" \- )-,/%&3), W
t 3- =>+0;* &. 9.=,.3/* ])S/ J*A
t 3-. 0+,/)=. &. &)J3*)%- H)S/ J*A
t 3-. )-,.-*),' &. *+3,* ., 3-. 0.*3/. &. ,/+-*),)%- &'N-).* &. (+ 0_0. 0+R
-)7/. ?3. ;%3/ 3- 5I5"
`-,/. &.34 *+3,* =%-*'=3,)Y* : :$ ., : :$! M $A (+ 9+/)+K(. =%-,)-3. J):* *+,)*Y+),
(O'?3+,)%- &)J'/.-,).((. *,%=>+*,)?3. &. F,n lGLm W




%u _#):* *%-, &.* ;/%=.**3* ^/%S-).-* )-&';.-&+-,*" 2. ,.0;* &O+,,.-,. .*, &'R
,./0)-' &. (+ 0_0. 0+-)7/. ?3. ;%3/ 3- ;/%=.**3* 5I5" B)-*)A %- &%), )-,'C/././0/1
9J%):* ' ]%)S/ J* !
,
# H$%)S/ J*9_#):*/
9G ' !*)S/ J*G9:/
gE"6h
+9.= (+ =%-&),)%- )-),)+(. &%--'. ;+/ G ):$* ' "A J):$* ' J$ ., +9.= (+ =%-&)R
,)%- &O+//_, G ):$ ! M $* ' @A %u @ .*, 3-. 9+/)+K(. +('+,%)/. 3-)Y%/0. &+-* l1A#mA
)-&';.-&+-,. &. )S#/ J#*/ 3 # 2" 2. C'-'/+,.3/ &O3- ,.( ;/%=.**3* .*, &%--' ;+/ W
1O)S/ J* ' ]2)J*,7*O !
"
#
H)S/ J* + 7"*O !
*
$
*$$O)S ! V$/ J*! O)S/ J*% gE"Eh
>[6 E.3JB.b.L@!.TSE R`A7.DCE !P





h" 2. (.=,.3/ .*,
)-9),' + /.0+/?3./ ?3O3- 5I5 .*, 3- =+* ;+/,)=3()./ &. &)J3*)%- ><K/)&. (%/*?3.
H ' ("
>[6 E*(H$*c2")*0/' 9?#,*&%' &I1/ H,02%''1' &%
3",O0M P '"1)' H1,'
2.* ;/%=.**3* &. $+/8%9 : *+3,* ;3/ %-, ',' ;/'*.-,'* &+-* (. =>+;),/. ;/'R
='&.-," U.* ;/%=.**3*A .-,)7/.0.-, &)*=/.,*A *%-, : (+ K+*. &3 Y%/0+()*0. &.
I.(K/|=8RV'-<)R^+/,>%(%0+< ;%3/ (+ &<-+0)?3. *,%=>+*,)?3. &. /'+=,)%-* K)%R
=>)0)?3.* ., ;.39.-, _,/. *)03('* ;+/ (O+(C%/),>0. &. D)((.*;). gMMBh" 2.* )-R
=%-9'-).-,* &. =.,,. 0',>%&. %-, ',' &)*=3,'* ;/'='&.00.-," c%3* 0%-,/./%-*
=%00.-, %- ;.3, +;;/%=>./ (.* ;/%=.**3* &. $+/8%9 : *+3,* ;3/* ;+/ &.* ;/%=.*R
*3* ><K/)&.*" 2O+;;/%4)0+,)%- ><K/)&. .*, K).- +&+;,'. +34 *<*,70.* &. /'+=,)%-*
K)%=>)0)?3.* 03(,)R'=>.((.* ., ;./0., (+ &)0)-3,)%- &3 ,.0;* &O.4'=3,)%- &.*
*)03(+,)%-* +)-*) ?3. (O',3&. +-+(<,)?3. &3 =%0;%/,.0.-, )-,./0),,.-, &.* ,/+R
].=,%)/.*"
F( .4)*,. ;(3*).3/* +(C%/),>0.* ><K/)&.* ;%3/ (+ &<-+0)?3. *,%=>+*,)?3. &.* /'R
*.+34 &. /'+=,)%-* K)%=>)0)?3.*" U.* +(C%/),>0.* =>./=>.-, : /'&3)/. (. -%0K/. &.
*+3,* : .J.=,3./ ;%3/ *)03(./ 3-. ,/+].=,%)/.A .- ,/+),+-, (.* /'+=,)%-* /+;)&.* .-
,+-, ?3. 9+/)+K(.* =%-,)-3.* lG#mAl#HmAlGmAlHm" $+(C/' &.* +9+-,+C.* )-=%-,.*,+K(.*
gY+=)(),' &. (O+,,/)K3,)%- +&+;,+,)9. &.* &.C/'* &. ()K./,' =%-,)-3*h =.* +(C%/),>0.*
-. *%-, ;+* +&+;,'* : /.-&/. =%0;,. &. ;>'-%07-.* &O)-,./0),,.-=. (. ;(3* *%3R
9.-, /.-=%-,/'* .- K)%(%C). 0%('=3(+)/." `- ;+/,)=3()./A (O3,)()*+,)%- &.* -%0K/.*
&. /'+=,)%-* /+;)&.* .- ,+-, ?3. 9+/)+K(.* =%-,)-3.* =%-&3), : &.* 0%&7(.* /'&3),*
&)k=)(.* : )-,./;/',./" f-. &'=%0;%*),)%- &.* 9+/)+K(.* K+*'. *3/ &.* .*;7=.* 0%R
('=3(+)/.* /.-& 0).34 =%0;,. &. (+ -+,3/. &.* ;/%=.**3*"
B)-*)A (O+=,)9),' &. =./,+)-* ;/%0%,.3/* ., (+ ;/%&3=,)%- &.* ;/%,')-.* =%//.*R
;%-&+-,.* ;.3, ;/'*.-,./ (. ;>'-%07-. &. /+Y+(.*A =+/+=,'/)*' ;+/ =%3/,.* ;'/)%&.*
&O+=,)9),' )-,.-*. *3)9).* &. ;'/)%&.* &O)-+=,)9),' l##Gm" I+-* =. =+*A 3-. =/%)**+-=.
+K/3;,. &3 -%0K/. &. ,/+-*=/),* .*, *3)9). ;+/ 3-. &'C/+&+,)%- .4;%-.-,).((. .-
C'-'/+( ;(3* ()**." I+-* =., .4.0;(. (.* 9+/)+K(.* =%-,)-3.* *%-, -+,3/.((.0.-,
(.* =%-=.-,/+,)%-* &.* ,/+-*=/),* %3 (.* ;/%&3),* &.* C7-.* g;/%,')-.*hA ,+-&)* ?3.
(O',+, &O+=,)9),' &. (OBIc &'N-). ;+/ (+ ;/'*.-=. %3 (O+K*.-=. &O3- Y+=,.3/ &.
,/+-*=/);,)%- .*, (+ 9+/)+K(. &)*=/7,." I+-* (.* /'*.+34 &. C7-.* (. K/3), .*, ;/%R
61 LR@J.!7C > 3TDFBCE E!TLR@E!.ZUCE R`A7.DCE
&3), +3 -)9.+3 0)=/%*=%;)?3. &.* .*;7=.* .- ;.,), -%0K/. ., ,/+-*0)* ;+/ &.*
;>'-%07-.* &O)-,./0),,.-=. +3 -)9.+3 0'*%*=%;)?3. &.* ;/%&3),* &. C7-.*" 2O+0R
;(),3&. &3 K/3), +3 -)9.+3 0'*%*=%;)?3. -O.*, ;+* /.()'. +3 -%0K/. &. 0%('=3(.*
g: =. -)9.+3 (.* 0%('=3(.* *%-, .- C/+-& -%0K/.h 0+)* : (+ -+,3/. )-,./0),,.-,.A
&)*=%-,)-3. &3 ;/%=.**3*" U%-,/+)/. : (O)-,3),)%- )( .*, ;%**)K(. &O+9%)/ &.* +0;()R
,3&.* &. K/3), ?3) +3C0.-,.-,A +3 ().3 &. &)0)-3./ +9.= (. -%0K/. &. ,/+-*=/),*
&+-* 3-. /+Y+(."
2O3,)()*+,)%- &.* .*;7=.* 0%('=3(+)/.* ;%3/ &'N-)/ &.* 9+/)+K(.* (.-,.* ., /+R
;)&.* .*, ;/%;%*' +3**) &+-* l@Lm" U. ,/+9+)(A ,/7* ;/%=>. &. -%* +;;/%=>.* ;/%;%*.
3-. =%0K)-+)*%- &.* ;./,3/K+,)%-* *)-C3()7/.* ;%3/ (O'?3+,)%- 0+j,/.**. ., &.*
&'9.(%;;.0.-,* 4 &. d+- Q+0;.- ;%3/ %K,.-)/ &.* *%(3,)%-* +;;/%=>'.* ;%3/ (+
&<-+0)?3. *,%=>+*,)?3. l##@m" c'+-0%)-*A &+-* l@Lm %- *O)-,'/.**. 0%)-* : (O)-,./R
0),,.-=. g%- &)*=3,. 3-)?3.0.-, (+ ?3+*)R*,+,)%--+/),' ?3) &+-* -%,/. +;;/%=>.
/.;/'*.-,. 3- =+* &. 0%<.--)*+,)%- ,/+),' ;(3* (%)-h ., %- -. =%39/. ;+* ,%3,.*
(.* *),3+,)%-* ?3O%- ;.3, /.-=%-,/./ (%/*?3. &.* .*;7=.* .- ;.,),* -%0K/.* ,/+-*R
0.,,.-, (. K/3), : &.* .*;7=.* .- C/+-&* -%0K/.*" I. 0_0.A (.* +;;/%4)0+,)%-*
;/%;%*'.* -. *%-, ;+* =+/+=,'/)*'.* .- ,+-, ?3. ;/%=.**3* ><K/)&.*"
c%,/. 0',>%&. =%0;%/,. (.* '('0.-,* *3)9+-,* W
t f-. ;+/,),)%- K)-+)/. &.* .*;7=.* ., ,./-+)/. &.* /'+=,)%-*"
t f- &'9.(%;;.0.-, &3 C'-'/+,.3/ &3 ;/%=.**3* $+/8%9 : *+3,* ;3/" U. &'9.R
(%;;.0.-, =%//.*;%-& .- ;/.0)./ %/&/. +3 &'9.(%;;.0.-, 4 &. d+- Q+0R
;.- ., .- &.34)70. %/&/. +3 &'9.(%;;.0.-, &. Q/+0./*R$%<+("
t U./,+)-* =+* : ;(3*).3/* '=>.((.* &. ,.0;* &%)9.-, _,/. ,/+),'* *';+/'0.-,
;+/ &.* ,.=>-)?3.* &. ;./,3/K+,)%-* *)-C3()7/.*"
>[6[- J",)*)*0/ &%' %'H+2%' %) &%' ,4"2)*0/'
Z%3, &O+K%/&A (.* .*;7=.* *%-, ;+/,+C'.* .- &.34 *%3*R.-*.0K(.*7 ' )7;/ 7:*A
%u7; *%-, (.* .*;7=.* .- ;.,),* -%0K/.* .,7: *%-, (.* .*;7=.* .- C/+-&* -%0K/.*"
U.,,. ;+/,),)%-A K+*'. *3/ (.* .*;7=.*A &)J7/. &O+3,/.* ;+/,),)%-* ;/%;%*'.* &+-*
(+ (),,'/+,3/. lG#mAlHmAlGmAl#1GmAlPPmAlE@mA ?3) *%-, K+*'.* *3/ &.* /'+=,)%-*" 2.* ,/+R
9+34 =),'* *. ;/%;%*.-, =%00. %K].=,)Y (+ /'&3=,)%- &3 ,.0;* &. *)03(+,)%-" 5+/
/+;;%/, : =., %K].=,)YA ,%3,.* (.* *=>'0+* ?3) '9),.-, (+ *)03(+,)%- )-&)9)&3.((.
&. /'+=,)%-* ,/%; Y/'?3.-,.* .- (.* /.C/%3;+-, &+-* &.* 9+/)+K(.* =%-,)-3.*A *%-,
;(3* %3 0%)-* '?3)9+(.-,.*" c%3* =>./=>%-* : *+,)*Y+)/. +3**) 3- +3,/. %K].=,)YA
-%,+00.-, ,/%39./ 3-. /.;/'*.-,+,)%- -+,3/.((. ;%3/ (.* ;/%=.**3* *)0;()N'.*"
>[6 E.3JB.b.L@!.TSE R`A7.DCE 6#
I. =. ;%)-, &. 93.A 3-. ;+/,),)%- K+*'. *3/ &.* .*;7=.* .*, ;(3* +&+;,'. ?3O3-.
;+/,),)%- K+*'. *3/ &.* /'+=,)%-*"
I+-* -%,/. +;;/%=>.A (+ ;+/,),)%- &.* /'+=,)%-* .*, *.=%-&+)/." `((. /'*3(,. &3
=>%)4 &. (+ ;+/,),)%- &.* .*;7=.*" M%), 6 (O.-*.0K(. &. ,%3,.* (.* /'+=,)%-* &+-*
(. *<*,70." \- &'N-), (+ ;+/,),)%- 6 ' 9; : 9;: : 9: " 2.* /'+=,)%-* 9;
)0;()?3.-, 3-)?3.0.-, (.* /'+=,+-,* ., (.* ;/%&3),* .- ;.,),* -%0K/.* g&. 7;h"
I. 0_0.A (.* /'+=,)%-* 9: )0;()?3.-, 3-)?3.0.-, &.* =%0;%*+-,.* .- C/+-&
-%0K/.* g&. 7:h" 2.* /'+=,)%-* 9;: )0;()?3.-, +3 0%)-* 3- /'+=,+-, %3 3-
;/%&3), &+-* =>+=3- &.* *%3*R.-*.0K(.* 7; ., 7: "
2. &.34)70. ;+* 9./* 3- ;/%=.**3* ><K/)&. .*, &. /.*=+(./ (.* 9+/)+K(.* =%-,)R
-3.* .- (.* &)9)*+-, ;+/ (. 9%(30. ;%3/ %K,.-)/ &.* =%-=.-,/+,)%-* J: ' 7:%0"
2.* 9+/)+K(.* &)*=/7,.* 7; /.*,./%-, )-=>+-C'.*" 2.3/ '9%(3,)%- .*, &'=/),. ;+/ &.
,/+-*),)%-* &)*=/7,.*"
>[6[6 D4M%$0HH%(%/) &% W,"(%,'V30?"$ H",)*%$
2. ,/%)*)70. ;+* .*, &. =%-*)&'/./ 3- &'9.(%;;.0.-, Z+<(%/ &. (O'?3+,)%- 0+jR
,/.**. ;%3/ (.* 9+/)+K(.* =%-,)-3.* J: ., ;+/ /+;;%/, +34 ?3+-,),'* V$%0" U. &'R
9.(%;;.0.-, ;.3, _,/. .J.=,3' &. 0+-)7/. '?3)9+(.-,. *3/ (. C'-'/+,.3/ g6"Gh %3
*3/ (O'?3+,)%- 0+j,/.**. g6"Hh" 5%3/ *)0;()N./ (+ ;/'*.-,+,)%-A %- 3,)()*. (. C'-'/+R
,.3/" 2.* Y%-=,)%-* &. ,.*, &';.-&.-, &. &.34 9+/)+K(.* )J: / 7;* ., %- =%-*)&7/.
?3O.((.* *%-, &.34 Y%)* &)J'/.-,)+K(.* ;+/ /+;;%/, +34 9+/)+K(.* J: " \- *3;;%*.
?3. (.* ,+34 &.* /'+=,)%-*9: *%-, ;/%;%/,)%--.(* +3 9%(30. g=%-*'?3.-=. &)/.=,.
&. (+ (%) &O+=,)%- &.* 0+**.*hA T$ ' 0B$)J:*/ 2 , 9: " 2. &'9.(%;;.0.-, &. Z+<(%/
+3 *.=%-& %/&/. &3 g6"Gh ;+/ /+;;%/, : J: &%--. W




O)J: / 7; ! V
;








$ %0 / 7; ! V
;
$ *! O)J: / 7;*
(
















+ 7"*&'*&O)J: / 7;*
%u; .*, (. ;/%&3), ,.-*%/).( g)V;V*%? ' V%V?h" 2. C'-'/+,.3/ +;;/%=>' =%//.*;%-&















\- +;;.((. `?"gE"Gh &'9.(%;;.0.-, &. Q/+0./*R$%<+( ;+/,).( : (O%/&/. &.34"
6! LR@J.!7C > 3TDFBCE E!TLR@E!.ZUCE R`A7.DCE
2.* ,./0.* &. &'/)9. ., &. &)J3*)%- ;%3/ (.* 9+/)+K(.* J: -. &';.-&.-, ;+* &.*
9+/)+K(.* &)*=/7,.*7;" B)-*)A (. *S),=> -O.*, ;+* ;/'*.-, &+-* =.,,. +;;/%4)0+,)%-
., (.* 9+/)+K(.* &)*=/7,.* ;.39.-, _,/. %3K()'.* *) .((.* -. *%-, ;+* %K*./9'.*" `-
;(3*A (.* *+3,* V:$ %0 &)*;+/+)**.-, &+-* (+ ()0),. 0 " /" U.(+ )0;()?3. ?3. (.*
9+/)+K(.* =%-,)-3.* -. *3K)**.-, ;+* &.* *+3,* g)( < + +K*.-=. &. K/.+8+C.h" Z%3R
,.Y%)*A (.* &.34 ,<;.* &O'9'-.0.-,* *%-, ;/'*.-,* &+-* K.+3=%3; &O.4.0;(.* &+-*
(+ K)%(%C). 0%('=3(+)/." 5%3/ )-,/%&3)/. (.* ;%**)K)(),'* &. *S),=> ., K/.+8+C.A %-
&%), =%-*)&'/./ ?3. =./,+)-.* /'+=,)%-* &+-*9;: %-, &.* ;/%;/)','* ;+/,)=3()7/.*"
B)-*)A %- =%-*)&7/. &.34 ,<;.* &. /'+=,)%-* *;'=)+(.* W
-" /'+=,)%-* &+-* 9;: ?3) *%-, +**.X Y/'?3.-,.* ;%3/ +J.=,./ (.* ,+34 &. 9+R
/)+,)%- &.* 9+/)+K(.* =%-,)-3.* ., )-&3)/.A +)-*)A (. *S),=>A
6" /'+=,)%-* &+-* 9;: +9.= 3- 9.=,.3/ *,%)=>)%0',/)?3. +**.X C/+-& ;%3/ )-R
,/%&3)/. 3- K/.+8+C."
\- +;;.((./+ =.* '?3+,)%-* [*3;./R/'+=,)%-*[" 2. ;/.0)7/. ,<;. &. *3;./ /'+=R
,)%-* =%//.*;%-& : (O.-*.0K(. Y! 6 9;: ., (. &.34)70. ,<;. &. *3;./ /'+=,)%-*
=%//.*;%-& Y" 6 9;: " U%00. =%-*'?3.-=.A %- &)*,)-C3. .-,/. &.34 ,<;.* &O+;R
;/%4)0+,)%- *3)9+-, 3- &.* &.34 ,<;.* &. *3;./ /'+=,)%-*"
>[6[< @HH,08*(")*0/ 9?#,*&% "M%2 'd*)29
2. ;/.0)./ ,<;. &. ;/%=.**3* +;;/%=>' .*, )-&3), ;+/ (.* *3;./R/'+=,)%-* Y! 6
9;: +9.= &.* 9.=,.3/* *,%)=>)%0',/)?3.* &O%/&/. X./%A 0+)* +9.= &.* ,+34 &.
/'+=,)%- &O%/&/. 3- &+-* (. 9%(30. W T$ ' 0B$)7;/ J@*A 2 , Y!" 2.* /'+=,)%-*
&+-* Y! )-&3)*.-, &.* ,/+-*),)%-* /+;)&.* &+-* (.* 9+/)+K(.* =%-,)-3.*" 2O.-*.0K(.
Y" .*, =%-*)&'/' 9)&." 5%3/ =.,,. +;;/%4)0+,)%-A 0_0. *) (.* ,+34 &.* /'+=,)%-*
&';.-&.-, &.* 9+/)+K(.* &)*=/7,.*A %- *3;;%*. ?3. (.* *3;./ /'+=,)%-* -. =>+-C.-,
;+* (.* 9+/)+K(.* &)*=/7,.*" B3,/.0.-, &),A
V;$ ' (A ;%3, ,%3, 2 , Y!,
M) =.,,. =%-&),)%- -O.*, ;+* *+,)*Y+),.A 3- ,/%)*)70. =+* *3/9).-, W ?3.(?3.* 9+/)+K(.*
&)*=/7,.* =>+-C.-, &. 0+-)7/. /+;)&. ., %- ;.3, (.* 0%<.--)*./" U.,,. *),3+,)%-
*./+ &)*=3,'. ;+/ (+ *3),." 2O'9%(3,)%- &.* 9+/)+K(.* &)*=/7,.* .*, &',./0)-'. ;+/ &.*
*+3,* (.-,* g/'+=,)%-* &. 9;h" 2+ =%0;%*+-,. J: + &.* *+3,* /+;)&.* 0+)*A (.3/*
+0;(),3&.* *%-, /.(+,)9.0.-, ;.,),.*" B)-*)A .-,/. &.34 ,/+-*),)%-* =%-*'=3,)9.*
>[6 E.3JB.b.L@!.TSE R`A7.DCE 66
&. (+ 9+/)+K(. &)*=/7,.A (.* 9+/)+K(.* =%-,)-3.* ;.39.-, _,/. +;;/%=>'.* ;+/ 3-.
,/+].=,%)/. &',./0)-)*,." 2.* 9+/)+K(.* =%-,)-3.* %-, &.* ,/+].=,%)/.* =%-,)-3.*A
0+)* &.* 9),.**.* &)*=%-,)-3.*" f- &'9.(%;;.0.-, +3 ;/.0)./ %/&/. &. Q/+0./*R
























$ )7;/ J:*/ gE"@h
., (+ ;/%K+K)(),' &. *+3, &%--'. ;+/







T ;$ )7;*/ )Y 2 , +;/
T ;:$ )7;/ J:*/ )Y 2 , +;:<Y!/
gE"Lh
%u V;$ A V
:
$ *%-, (.* ;/%].=,)%-* &. V$ *3/ (.* =%0;%*+-,.* =%-,)-3.*A /.*;.=,)9.0.-,
*3/ (.* =%0;%*+-,.* &)*=/7,.*" 2+ /.(+,)%- gE"@h 0%-,/. ?3. (O)-,.-*),' &. *+3,
&';.-& &.* 9+/)+K(.* =%-,)-3.* ., &.* 9+/)+K(.* &)*=/7,.*" c'+-0%)-*A *.3(.0.-,
(.* 9+/)+K(.* &)*=/7,.* *%-, =>+-C'.* ;+/ (.* *+3,*" 2. &'9.(%;;.0.-, : (O%/&/. &.34
&. Q/+0./*R$%<+( =%//.*;%-& : 3-. !""#$%&'!(&$) "!# *&0/-&$) 123#&*, +9.= (+





















5%3/ &.* /'*3(,+,* /)C%3/.34 =%-=./-+-, =. ;/%=.**3* 9%)/ *.=,)%- L"6"#"
>[6[> @HH,08*(")*0/ 9?#,*&% "M%2 #,%"O"N%
U. ,<;. &O+;;/%4)0+,)%- .*, )-&3), ;+/ (.* *3;./ /'+=,)%-* +9.= 3- 9.=,.3/
*,%)=>)%0',/)?3. *)C-)N=+,)Y g)"." /'+=,)%-* &. ,<;. Y"h" \- *3;;%*. 'C+(.0.-,
?3. (O.-*.0K(. Y! .*, 9)&." B3,/.0.-, &),A ;%3/ +9%)/ =.,,. +;;/%4)0+,)%-A %-
*3;;%*. ?3O+3 0%)-* 3-. /'+=,)%- 2 &+-* (O.-*.0K(. +;: ;%**7&. 3- 9.=,.3/
*,%)=>)%0',/)?3. +**.X C/+-& W )V$*#%T .*, =%0;+/+K(. +9.= -J#- ;%3/ 2 , Y" ., ;%3/
&.* .*;7=.* 3 , Z" f-. *3;./ /'+=,)%- &. Y" ;.3, =>+-C./ (.* &.34 =%0;%*+-,.* W
=%-,)-3.* ., &)*=/7,.*" 2+ &)J'/.-=. 0+].3/. ;+/ /+;;%/, : Y! =%-*)*,. &+-* (. Y+),
6E LR@J.!7C > 3TDFBCE E!TLR@E!.ZUCE R`A7.DCE
?3. (.* =%-=.-,/+,)%-* &.* =%0;%*+-,.* J: *%-, =>+-C'.* &. 0+-)7/. *)C-)N=+,)9.A
&+-* 3- *.3( ;+*A ;+/ 3-. /'+=,)%- Y""
2.* /'+=,)%-* &. ,<;. Y" -. =%-,/)K3.-, ;+* +3 o%, &',./0)-)*,." `((.* +;;+R
/+)**.-, =%00. &.* *+3,*" U%00. +9+-,A %- '=/), (.* =+/+=,'/)*,)?3.* (%=+(.* ;%3/
3- ;/%=.**3* 5I5 g&'9.(%;;.0.-, Q/+0./*R$%<+( +3 ;/.0)./ %/&/.hA -%,+00.-,
(. o%,
















$ )7;/ J:*/ gE"##h
(.* ;/%K+K)(),'* &. *+3, ;%3/ (.* 9+/)+K(.* &)*=/7,.*







T ;$ )7;*/ *) 2 , +;/
T ;:$ )7;/ J:*/ *) 2 , +;:<Y"/
gE"#!h
., (.* ;/%K+K)(),'* &. *+3, ;%3/ (.* 9+/)+K(.* =%-,)-3.*
. $J: !" J: ! V
:
$ %T % '
"
*)7;/ J:*
T ;$ )7;*/ ;%3/ ,%3, 2 , Y", gE"#6h
M)A ;%3/ (.* *3;./R/'+=,)%-* 2 , Y" %- + V
';(
$ =' (A +(%/* (.* *+3,* *. ;/%&3)*.-,
*)03(,+-'0.-, &+-* (.* 9+/)+K(.* =%-,)-3.* ., &+-* (.* 9+/)+K(.* &)*=/7,.*" 2. o%,
&',./0)-)*,. &'N-) ;+/ (. =>+0;* &. 9.=,.3/ ](%)J:* g'?3+,)%- E"#1h 0%-,/. ?3.
*.3(.0.-, (.* 9+/)+K(.* =%-,)-3.* =%-,/)K3.-, : (O'9%(3,)%- &',./0)-)*,." I+-* (.
&'9.(%;;.0.-, : (O%/&/. &.34 &. Q/+0./*R$%<+(A *.3(.0.-, (.* /'+=,)%-* &.9:












M) (.* &.34 .-*.0K(. Y!/ Y" *%-, -%-R9)&.*A +(%/* (.* &.34 ,<;.* &. &)*=%-,)-3),'*
+;;+/+)**.-, &+-* (+ ,/+].=,%)/. &. J: W
t *S),=>)-C W &)*=%-,)-3),' &.* 9),.**.* g*+3, &+-* 7;hA *+-* &)*=%-,)-3),' &.
(+ ,/+].=,%)/.A
t K/.+8+C. W &)*=%-,)-3),' &. (+ ,/+].=,%)/. g*+3, &+-* (.* 9+/)+K(.* J:h"
Z+-&)* ?3. (. ;/.0)./ ,<;. &. &)*=%-,)-3),' .*, )-&3), ;+/ (.* /'+=,)%-* &.
Y!A (. *.=%-& =+* .*, )-&3), ;+/ (.* /'+=,)%-* &. Y"" 5%3/ &.* /'*3(,+,* /)C%3/.34
>[6 E.3JB.b.L@!.TSE R`A7.DCE 6G
=%-=./-+-, =. ;/%=.**3* 9%)/ *.=,)%- L"6"!"
>[6[= @HH,08*(")*0/ 9?#,*&% "M%2 'd*)29 '*/N1$*%,
I3 ;%)-, &3 93. 0+,>'0+,)?3. (. K/.+8+C. ., (. *S),=> *%-, &)*,)-=,*" U.;.-R
&+-,A &+-* =./,+)-* =+* (.* &.34 *),3+,)%-* ;.39.-, _,/. )-&)*=./-+K(.*" `- .J.,A
(. *+3, &+-* (+ 9+/)+K(. =%-,)-3. ;.3, _,/. &',./0)-' ;+/ (O+;;()=+,)%- /';','.
&O3- %3 ;(3*).3/* ,<;.* &. /'+=,)%-* +;;+/,.-+-, : (O.-*.0K(. Y# 6 Y! ., ?3) *%-,
K.+3=%3; ;(3* /+;)&.* ?3. (.* +3,/.* /'+=,)%-* &+-* Y!" 5%3/ '9),./ ?3. (. *<*R
,70. .4;(%*.A -%3* =%-*)&'/%-* ?3. (.* /'+=,)%-* *3;./R/+;)&.* &+-* Y# -O+C)**.-,






B$)7;/ J*/ *) 7;" =' (/
(/ *) 7;" ' (,
gE"#Gh
+9.= ( 8 ` 88 " 3- ;.,), ;+/+07,/. ;%*),)Y ., %u 7;"A 2 , Y# /.;/'*.-,. &.*
.*;7=.* &)*=/7,.* g*3K*,/+,* &.* /'+=,)%-* 2h" I. (+ 0_0. 0+-)7/. ?3. ;%3/ (.*
/'+=,)%-* +;;+/,.-+-, : (O.-*.0K(. Y!A %- *3;;%*. ?3.
V;$ ' (/
;%3/ ,%3, 2 , Y#" 5%3/ ,%3,. /'+=,)%- 2 , Y# %- =%-*)&7/. &.34 *%3*R.-*.0K(.*
&+-* 9;" B)-*)A &'-%,. ;+/ 9
%
;"
(O.-*.0K(. &.* /'+=,)%-* ;/%&3)*+-, (.* .*;7=.*
7;" ., ;+/ 9
"
;"















2. ;/%=.**3* =%-,).-, &.34 ;.,),* ;+/+07,/.* "%0 ., `" c%3* +((%-* =%-*)&'/./
*3==.**)9.0.-, (.* ()0),.* 0 " / ., ` " (" 2+ ;/.0)7/. ()0),. =%//.*;%-& +3
&'9.(%;;.0.-, Q/+0./*R$%<+( ;+/,).( ., ;./0., &O%K,.-)/ 3- 5I5 +9.= *S),=>
6H LR@J.!7C > 3TDFBCE E!TLR@E!.ZUCE R`A7.DCE
+<+-, (. =>+0; &. 9.=,.3/*













V:$ B$)7;/ J*, gE"#Lh










2+ &.34)70. ()0),. .*, *)-C3()7/. ., &%), _,/. ,/+),'. &)J'/.00.-," 5%3/ (+
*)0;()=),' &.* =+(=3(* %- =%-*)&7/. ?3. (.* .*;7=.* &)*=/7,.*7;"A =%0;%*+-,.* &.*
/'+=,)%-* &. ,<;. Y#A ;/.--.-, *.3(.0.-, &.34 9+(.3/* 7;" , ((/ ")"


















# /5)?/J/7; ! V
;
$ **! O)7;/ J*%X$#)?*9?








X$#)?*9? ' " ., 5)?/J/7;* .*, (+ *%(3,)%- &. (O'?3+,)%- &)J'/.-,).((.
*3)9+-,. 5? ' ]!)7;/5*/ 5)(* ' J"
U. /'*3(,+, .*, ]3*,)N' >.3/)*,)?3.0.-, &+-* (+ *%3*R*.=,)%- *3)9+-,. ., ;/%39'
/)C%3/.3*.0.-, &+-* (+ &.34)70. ;+/,). &. (+ ,>7*."
2. ;/%=.**3* ()0),. .*, 3- 5I5 +9.= K/.+8+C." U%-,/+)/.0.-, +3 =+* ;/'='R
&.-,A ?3+-& (. K/.+8+C. /'*3(,. &. *3;./ /'+=,)%-* >" ., (.* ,+)((.* &.* *+3,* *%-,
=%-*,+-,.*A (.* *+3,* *%-, 0+)-,.-+-, +('+,%)/.* ., (.3/* ,+)((.* *%-, &)*,/)K3'.*
=%-,)-q0.-," 2.* ,/+-*),)%-* 7;" ' ( " 7;" ' " ., +3 /.,%3/ &)*;+/+)**.-,
&+-* (+ ()0),. *)-C3()7/. g(.* 9+/)+K(.* 7;" /.*,.-, +9.= ;/%K+K)(),' 3- &+-* (O',+,
7;" ' (h" 5%3/ &.* /'*3(,+,* /)C%3/.34 =%-=./-+-, =. ;/%=.**3* 9%)/ *.=,)%- L"G"
>[6 E.3JB.b.L@!.TSE R`A7.DCE 6@
>[6[G e1')*c2")*0/ &% $" $*(*)% '*/N1$*+,%
\- ;.3, %K,.-)/ (. ;/%=.**3* ()0),. ;+/ &.34 0',>%&.*" 2+ ;/.0)7/. 0',>%&.
3,)()*. 3- =>+-C.0.-, &O'=>.((.A (+ &.34)70. 0',>%&. 3,)()*. 3- &'9.(%;;.0.-,
&. (O'?3+,)%- a%88./R5(+-=8"
2O',+, &3 *<*,70. .*, )J/7;/ 7
-
;* %u J *%-, (.* .*;7=.* =%-,)-3.*A 7; (.*
.*;7=.* &)*=/7,.A ., 7 -; (.* .*;7=.* &)*=/7,.* ?3) *%-, *3K*,/+,* &.* /'+=,)%-* &3
,<;. >#" \- =%-*)&7/. ?3. 7
-
; ;/.--.-, *.3(.0.-, &.34 9+(.3/* 7
-
; , ((/ ")" M)
7 -; ' "A +(%/* (.* .*;7=.* J *%-, ;/%&3),.* /+;)&.0.-, ;+/ (.* /'+=,)%-* >#A ., *)
7 -; ' ( (+ ;/%&3=,)%- &.* .*;7=.* J *O+//_,." f-. Y%)* +//)9' &+-* (O',+, 7
-
; ' "
(. *<*,70. /.9).-, /+;)&.0.-, : (O',+, 7 -; ' ( ;+/ (.* /'+=,)%-* /+;)&.* +
"
;"
J,%(*+,% (4)90&%^ 29"/N%(%/) &I429%$$% U%-*)&'/%-* (.* ;/%=.**3* &+-*
3- ',+, )7;/ 7
-
; ' (/ J*" B9.= )-,.-*),' T$)7;* %- *+3,. &+-* (O',+, )7; !
V;$ / 7
-
; ' "/ J*A %u %- /.*,. 3- ,.0;* ,/7* =%3/," I+-* =., ',+, (.* 9+/)+K(.*








$ / JB*/ JB)(* ' J
;.-&+-, 3- ,.0;* +('+,%)/. M B ?3) *+,)*Y+),












; ' ( )-&3), ;+/ 3-. /'+=,)%- 3 , +""
M%), 5)?/J/7;* (+ *%(3,)%- &. (O'?3+,)%-
95
9:
' ]!)5/ 7;*/ 5)(* ' J
`- =>+-C.+-, (O'=>.((. &. ,.0;* ? ' :%`A %- ;.3, 0%-,/./ Y+=)(.0.-, ?3. (+
9+/)+,)%- &. (+ 9+/)+K(. =%-,)-3. ;+/,+-, &. J ., +;/7* (. ,.0;* M B .*, W
6JB ' JB)M B*! J ' 5)7?/J/7; ! V
;
$ *! J
%u (. ,.0;* +('+,%)/. 7? *+,)*Y+),
. $7? A ?% ' 123$!B#)7; ! V
;
$ *?%
2+ 9+/)+K(. +('+,%)/. 6JB &.9).-, (. *+3, gK/.+8+C.h &.* 9+/)+K(.* =%-,)-3.*"
\- /.0+/?3. : ;+/,)/ &. (O`?"gE"!#h ?3. M B " ( g;/.*?3. *q/.0.-,h" \- %K,).-,
6L LR@J.!7C > 3TDFBCE E!TLR@E!.ZUCE R`A7.DCE


















# /5)?/J/7; ! V
;
$ **! O)7;/ J*%X$#)?*9?
%u X$#)?* ' B#)7; ! V
;
$ * 123$!B#)7; ! V
;
$ *?% .*, 3-. &.-*),' &. ;/%K+K)(),'2$
$
X$#)?*9? ' ""
B ;+/,)/ &3 C'-'/+,.3/ %- ;.3, %K,.-)/ (O'?3+,)%- &. a%88./R5(+-=8 g%- 3,)R
()*. (O%;'/+,.3/ +&]%)-,h" I+-* (O+&]%)-,A (.* ,/+].=,%)/.* ;+/,+-, &. J &%)9.-, _,/.
/.0;(+='.* ;+/ &.* ,/+].=,%)/.* +//)9+-, .- JA (. ,.0;* ? &.9).-, !? ., (+ &.-*),'
&%), _,/. /'-%/0+()*'. ;%3/ ;/.-&/. .- =%0;,. (+ ,/+-*Y%/0+,)%- &. 9%(30. &+-*
(O.*;+=. &. ;>+*." \- ;.3, +)-*) '=/)/. (O'?3+,)%- &. a%88./R5(+-=8 ><K/)&. W
W1
W:
)7;/ J/ :* '
!7*,)]$)J*1)7;/ J/ :** !
*
$&>%*'>!%,>$%(
1)7; ! V$/ J/ :*T$)7; ! V$* gE"!6h









































D%18*+(% (4)90&% f &4M%$0HH%(%/) &% $I4:1")*0/ &% b0OO%,VJ$"/2O




>[6 E.3JB.b.L@!.TSE R`A7.DCE 6P
2O'?3+,)%- &. a%88./R5(+-=8 ;%3/ (. 5I5 +9.= *S),=> *)-C3()./ .*, W
W1
W:












*")7;*1)7;/ "/ J/ :*
W1
W:







# / "/ J/ :*B#)7; ! V
;




#&>!% B#A *%)7;* '
,
#&>!% T#"
I'9.(%;;%-* (+ *%(3,)%- .- ;3)**+-=.* &. `A 1)7;/ 7
-





;/ J/ :* ! , , ,
5+/ &'9.(%;;.0.-, &. Z+<(%/ &+-* (O'?3+,)%- &. a%88./R5(+-=8 E"!E )( 9).-, W
B (O%/&/. `"!
1$)7;/ "/ J/ :* ' (
B (O%/&/. `$./////////0/////////1
!7*$1!)7;/ "/ J/ :*]!)7;/ J*%
!
,
$&>$% 1$)7; ! V
;
$ / (/ J/ :*T$)7; ! V
;
$ *! *")7;*1!)7;/ "/ J/ :* ' (
="%
=)
)7;/ (/ J/ :* ' !7*$1$)7;/ (/ J/ :*]$)J*%
!
,
#&>!% 1!)7; ! V
;
# / "/ J/ :*B#)7; ! V
;
# / "*! *%)7;*1$)7;/ (/ J/ :*
gE"!Gh
B ;+/,)/ &. (+ ;/.0)7/. '?3+,)%- `?*"E"!G )( 9).-,
91!)?/ "/5)!?/ J/ ?/ ?**
9=






$ / (/5)!?/J/ ??*/ :*T$)? ! V
;
$ * gE"!Hh
E1 LR@J.!7C > 3TDFBCE E!TLR@E!.ZUCE R`A7.DCE
2O'?3+,)%- &)J'/.-,).((. ()-'+)/. gE"!Hh + (+ *%(3,)%- W
1!)?/ "/ J/ :*
















`- /.0;(+i+-, gE"!@h &+-* (+ &.34)70. '?3+,)%- E"!G %- %K,).-, &. -%39.+3
(O'?"gE"!6h"
>[< L,*)+,%' H,")*:1%' H01, $I*&%/)*c2")*0/ &%'
H","(+),%' H%)*)' %) &%' '1H%,V,4"2)*0/'
2+ (%) &.* C/+-&* -%0K/.* *O+;;()?3. &+-* (+ ()0),. )0 !" /*" U.;.-&+-,A
&+-* (. =+&/. &. (+ K)%(%C). =.((3(+)/.A (O)&'. &3 9%(30. )-N-)0.-, C/+-& &%), _,/.
=%-*)&'/'. +9.= ;/'=+3,)%-" B)-*)A %- 9+ /.0;(+=./ =.,,. =%-&),)%- ;+/ &.* =/),7/.*
=%-=./-+-, (O%/&/. &. ;+/+07,/.* &.* 0%&7(.*" 2.* =/),7/.* ;/%;%*'* &'N-)**.-, (.
&%0+)-. &O+;;()=+K)(),' &.* +;;/%4)0+,)%-* &',./0)-)*,.* ;+/ 0%/=.+34"
Z%3* -%* =/),7/.* *%-, K+*'* *3/ &.34 /'Y'/.-=.* &. K+*." 2+ ;/.0)7/. /'Y'/.-=.
.*, (. ;(3* ;.,), -%0K/. ; &. 0%('=3(.* +;;+/,.-+-, +34 .*;7=.* =%-,)-3.*" ;
&%), _,/. 3- C/+-& -%0K/." 2+ &.34)70. /'Y'/.-=. .*, 3- ,.0;* M " U. ,.0;*
.*, (. 0)-)030 .-,/. (. ,.0;* =+/+=,'/)*,)?3. &. (+ &<-+0)?3. &',./0)-)*,. &.*
9+/)+K(.* =%-,)-3.* ., (. ,.0;* .-,/. &.34 *+3,* *3==.**)9.* &. (+ 9+/)+K(. &)*=/7,."
2. ,.0;* M ;.3, _,/. /.()' +34 ;+/+07,/.* =)-',)?3.* ;+/ &.* 0',>%&.* ;/%;%*'.*
&+-* lG1mAlP#m"
2O+;;/%4)0+,)%- &',./0)-)*,. *O+;;()?3. +34 9+/)+K(.* =%-,)-3.* *%3* &.34
=%-&),)%-*" 2+ ;/.0)7/. =%-&),)%- =%-=./-. (O+0;(),3&. &.* *+3,* &+-* (+ 9+/)+K(.
&)*=/7,." B)-*)A (.* *+3,* &%)9.-, _,/. ;.,),* ;+/ /+;;%/, +34 -%0K/.* &. 0%('=3(.*A
)"." V:$ 88 ; ;%3/ ,%3, 2 , +: " 2+ &.34)70. =%-&),)%- =%-=./-. (. -%0K/. &.
*+3,* *3/ (O'=>.((. &. ,.0;* M " U. -%0K/. &%), _,/. ,/7* C/+-&A )"." T$M AA " ;%3/
,%3, 2 , 9: " 2.* &.34 =%-&),)%-* *%-, +3,%0+,)?3.0.-, *+,)*Y+),.* &+-* (+ ()0),.
0 !" / =+/ ;/ T$ %-, (. 0_0. %/&/. &. C/+-&.3/ ?3. 0 ., V
:
$ A M -. &';.-&.-,
;+* &. 0" f-. =%-&),)%- *)0)(+)/. &%), _,/. *+,)*Y+),. ;+/ (.* *3;./R/'+=,)%-* &.
>[> LTSLBUE.TS E#
,<;. # W T$ AA M
"! ;%3/ ,%3, 2 , >!"
2.* *3;./R/'+=,)%-* &. ,<;. ! -. *+,)*Y%-, ;+* (+ =%-&),)%- &. *+3,* ;.,),*A )"."
-V:$ - &%), _,/. =%0;+/+K(. : ; ;%3/ ,%3, 2 , >""
5%3/ %K,.-)/ 3-. +;;/%4)0+,)%- +9.= *S),=> *)-C3()./ %- )-,/%&3), 3- -%39.+3
;+/+07,/. ( 8 ` 88 " ., (.* =%-&),)%-* *3)9+-,.* W
+h F( .4)*,. &. *3;./R/'+=,)%-* &. ,<;. 6A =O.*, : &)/. &.* *3;./R/'+=,)%-* &.
,<;. # ,/7* /+;)&.*"
Kh 2. ,.0;* &O+=,)%- &.* *3;./R/'+=,)%-* &. ,<;. 6 .*, ()0),' ;+/ (.* /'R
+=,)%-* 9";"" U. M B ' `M A )"." T$ ' )`M*
"! AA M"! ;%3/ +3 0%)-* 3- 2 , 9";""
2.* /'+=,)%-* &+-* 9";" ?3) )->)K.-, (.* *3;./R/'+=,)%-* &. ,<;. 6 ;.39.-, _,/.
+3**) /+;)&.* ?3. (.* /'+=,)%-* &+-* 9: %3 &+-* >! g0+)* ;+* +3**) /+;)&.* ?3.
(.* /'+=,)%-* &+-* >#h"
=h 2.* *3;./R/'+=,)%-* &. ,<;. 6 *%-, *3k*+00.-, /+;)&.* ;%3/ ;/%&3)/.
3- *+3, =%0;+/+K(. +9.= c &+-* (.* 9+/)+K(.* =%-,)-3.*A ;.-&+-, (. ,.0;* M BA )"."
T$`M 4 ; ;%3/ ,%3, 2 , >#"
2.* =%-&),)%-* &3 ,<;. T$ AA M
"! ;.39.-, _,/. *)0;()N'.* *) (.* /'+=,)%-* *%-,
&. ;/.0)./ %/&/. ;+/ /+;;%/, +34 .*;7=.* &)*=/7,.*" I+-* =. =+* T$ ' !$7; +9.=
7; @ "A +)-*) (+ =%-&),)%- &'9).-, !$ AA M
"!" Z%3* =.* =/),7/.* *%-, &'=/),* &+-*
(. Z+K(.! g9%)/ ;+C. P6h"
>[> L0/2$1'*0/
I.* ,>'%/70.* ()0),.* ;./0.,,.-, &O+;;/%=>./ (.* ;/%=.**3* &. $+/8%9 : *+3,*
3,)()*'* &+-* (+ 0%&'()*+,)%- &.* ;>'-%07-.* 0%('=3(+)/.* .- C'-%0)?3.A ;+/ &.*
;/%=.**3* &',./0)-)*,.* ;+/ 0%/=.+34A %3 ;+/ &.* &)J3*)%-* ><K/)&.*"
c%3* +9%-* 0%-,/' ?3. &.* ;>'-%07-.* &O)-,./0),,.-=. ;.39.-, +;;+/+j,/.
&+-* &.* /'*.+34 &. /'+=,)%-* K)%=>)0)?3.*A =%-&3)*+-, : 3- Y%-=,)%--.0.-,
K/3),'" U.* ;>'-%07-.* +;;+/+)**.-, (%/*?3. ;(3*).3/* =%-&),)%-* *%-, *+,)*Y+),.* W
&.* =%-&),)%-* *3/ (.* =%-=.-,/+,)%-* g=./,+)-.* .*;7=.* *%-, .- ;.,),* -%0K/.*h .,
&.* =%-&),)%-* *3/ (.* '=>.((.* &. ,.0;*" M.(%- (.* &)J'/.-,.* =%-&),)%-* &)*=3,'.*
%- ;.3, /.-=%-,/./ ;(3*).3/* ,<;.* &. =%0;%/,.0.-,* ><K/)&.* W +9.= *S),=> g*+3,*
&.* ,+34 &. /'+=,)%-h ., +9.= K/.+8+C. g*+3,* &.* =%-=.-,/+,)%-*h"

L9"H*),% =
30?%//*'")*0/ &% $" 2*/4)*:1%
29*(*:1% ')029"')*:1%
2.* ;./Y%/0+-=.* &.* +;;/%4)0+,)%-* ><K/)&.* ;.39.-, _,/. ,/7* 0+39+)*.*
(%/*?3. (. 0'=+-)*0. &. /'+=,)%-* &)*=/7,.* =%-,).-, &.* =<=(.* ?3) *%-, +3 0%)-*
+3**) /+;)&.* ?3. (+ &<-+0)?3. &',./0)-)*,. &.* 9+/)+K(.* =%-,)-3.*" `- .J.,A
&+-* =. =+*A (O)-,./9+((. &. ,.0;* .-,/. &.34 /'+=,)%-* *3==.*)9.* &3 =<=(. &)*R
=/., /+;)&. .*, '=>+-,)((%--' )-3,)(.0.-, ;+/ (. *%(9.3/ &',./0)-)*,." I. ;(3*A (.
-%0K/. &. *+3,* &.* 9+/)+K(.* =%-,)-3.* .-,/. &.34 /'+=,)%-* &3 =<=(. &)*=/., ;.3,
-. ;+* _,/. C/+-& ., (O+;;/%4)0+,)%- ><K/)&. -O.*, ;+* ]3*,)N'." a)-+(.0.-,A (O+(R
C%/),>0. &. *)03(+,)%- ;+**. (+ ;(3;+/, &. *%- ,.0;* : C'-'/./ (.* /'+=,)%-* &3
=<=(. /+;)&." I+-* =. =+*A 3,)()*./ (O+(C%/),>0. ><K/)&. .*, 3- 0+39+)* =>%)4A =+/
*.* ;./Y%/0+-=.* *%-, )-Y'/).3/.* : =.((.* &. (O+(C%/),>0. &. D)((.*;)."
F( .*, &%-= )0;%/,+-, &O'()0)-./ (.* =<=(.* /+;)&.* &.* 9+/)+K(.* &)*=/7,.*" U.=)
.*, ;%**)K(. ;+/ 0%<.--)*+,)%-"
2.* ;/)-=);.* &. 0%<.--)*+,)%- *%-, (+/C.0.-, 3,)()*'* ;%3/ (.* *<*,70.* &<-+R
0)?3.* &',./0)-)*,.* g(. (.=,.3/ ;.3, =%-*3(,./ (.* %39/+C.* =(+**)?3.* &. l##mAl#11mA
%3 (.* +/,)=(.* ;(3* /'=.-,* &. l#!mh ., ;%3/ (.* *<*,70.* &<-+0)?3.* *,%=>+*,)?3.*
g'?3+,)%-* &)J'/.-,).((.* *,%=>+*,)?3.* lE1mA =>+j-.* &. $+/8%9 l##EmAl##1m"h"
2O)&'. =(+**)?3. &. (+ 0%<.--)*+,)%- .*, &O)&.-,)N./ &.* 9+/)+K(.* /+;)&.* ./R
C%&)?3.* ., &. 0%<.--./ (+ &<-+0)?3. &.* 9+/)+K(.* /+;)&.* ;+/ /+;;%/, : (+
&)*,/)K3,)%- ?3+*)R*,+,)%--+)/. &.* 9+/)+K(.* /+;)&.*" 5%3/ 3- ;/%K(70. &%--'A (+
&)k=3(,' ;/)-=);+(. =%-*)*,. &+-* (O)&.-,)N=+,)%- &.* 9+/)+K(.* (.-,.* ., /+;)&.*"
5%3/ &.* *<*,70.* &<-+0)?3.* >+0)(,%-).-* (.* 9+/)+K(.* +=,)%-R+-C(. %J/.-, (.
=+&/. -+,3/.( ;%3/ (+ 0%<.--)*+,)%- l##m"
E6
EE LR@J.!7C = 3T`CSS.E@!.TS
I+-* (. =+* &. (+ =)-',)?3. =>)0)?3.A )( < + &.34 ,<;.* &. 9+/)+K(.* (.-,.*
?3O%- &%), =%-*)&'/./ ;%3/ (+ 0%<.--)*+,)%-" F( < + &O+K%/& (.* =%0;%*+-,.* (.-,.*
g=%0;%*+-,.* &)*=/7,.* ?3) 9+/).-, /+/.0.-, %3 &.* =%0;%*+-,.* =%-,)-3.* ?3) %-,
3- ,.0;* &. /.(+4+,)%- ,/7* (%-Ch 2. &.34)70. ,<;. &. 9+/)+K(.* (.-,.* *%-, (.*
=%0K)-+)*%-* ()-'+)/.* &. =%0;%*+-,.* =%-*./9'.* g(.* (%)* &. =%-*./9+,)%-h ;+/
(+ &<-+0)?3. &.* =<=(.* /+;)&.*" U.* 9+/)+K(.* (.-,.*A ?3) ]%3.-, 3- /n(. *)0)(+)/.
+34 9+/)+K(.* +=,)%- &+-* (.* *<*,70.* >+0)(,%-).-*A =%-&3)*.-, : &.* 9+/)+K(.*
+C/'C'.* &+-* (. *<*,70. 0%<.--)*'"
2O+C/'C+,)%- &O',+,* + &']: ',' 3,)()*'. ;%3/ (.* =>+j-.* &. $+/8%9 l##EmAl##1m"
2O+C/'C+,)%- &O.*;7=.* ?3O%- ;/%;%*. )=) .*, +&+;,'. +3 =+* &. (+ =)-',)?3. =>)R
0)?3." 2O+C/'C+,)%- &. 9+/)+K(.* ;%3/ ?3.(?3.* =+* ;+/,)=3()./* &. 0%&7(.* /'+=,)Y*
.*, 3,)()*'. &+-* =./,+)-.* +;;()=+,)%-*A -%,+00.-, .- '=%(%C). g9%)/ ;+/ .4.0;(.
lEmh" I+-* lG1mAlP#m %- ;/%;%*. 3-. *%(3,)%- C'-'/+(. ;%3/ (+ *)0;()N=+,)%- &.*
/'*.+34 &. /'+=,)%-*A ?3) *O+;;()?3. : ,%3, 0'=+-)*0. 0%-%R0%('=3(+)/. +9.= &.*
=%-*,+-,.* &. /'+=,)%- K).- *';+/'.*" 2O+C/'C+,)%- .*, 3-. ',+;. ;+/,)=3()7/. &+-*
=., +(C%/),>0. ?3) =%-,).-, &O+3,/.* ',+;.* ,.((.* ?3. (+ =>)/3/C). &.* =<=(.*" \-
0%-,/. )=) ?3. (. 0_0. +(C%/),>0. *O+;;()?3. 'C+(.0.-, ;%3/ *)0;()N./ (.* /'*.+34
*,%=>+*,)?3.* ., ;%3/ '()0)-./ (.* =<=(.* /+;)&.*"
=[- @HH,08*(")*0/' 9?#,*&%' (0?%//*'4%'
2. =+* (. ;(3* C'-'/+( &O+;;/%4)0+,)%-* ><K/)&.* 0%<.--)*'.* )0;()?3. &.34
;+/+07,/.*" f- C/+-& ;+/+07,/. 0 g/.;/'*.-,+-, (. 9%(30.h %3 *%- )-9./*. ?3)
.*, 3- ;.,), ;+/+07,/. .*, 3,)()*' ;%3/ (. &'9.(%;;.0.-, Q/+0./*R$%<+(" f-
&.34)70. ;+/+07,/. `A ;.,),A .*, 3,)()*' ;%3/ *';+/./ (+ &<-+0)?3. /+;)&. : (O)-R
,'/).3/ &3 =<=(. &. (+ &<-+0)?3. (.-,. .-,/. (.* =<=(.*" I+-* =./,+)-* =+*A (+
0%<.--)*+,)%- *O)0;%*. 0_0. +9.= 3- *.3( ;+/+07,/. +*<0;,%,)?3."
\- ;.3, =%-*)&'/./ (.* =+* *3)9+-,* W
L"' - f U<=(.* /+;)&.* &)*=/.,* ;/%&3)*+-, &.* .*;7=.* =%-,)-3.*" I+-* =. =+* )( <
+ &.* *3;./R/'+=,)%-* &3 ,<;. # ?3) +C)**.-, *3/ (.* .*;7=.* &)*=/7,.* V;$ =' (
Y%/ 2 , >!" \- ;.3, =%-*)&'/./ 3- *.3( ;+/+07,/. a ' "%0A ;.,),"
L"' 6 f U<=(.* /+;)&.* &)*=/.,*" I+-* =. =+*A )( < + &.* ,/+-*),)%-* /+;)&.* .-,/.
.*;7=.* &)*=/7,.*" 2. ;.,), ;+/+07,/. .*, ` (. /+;;%/, .-,/. (.* '=>.((.* &.
,.0;* &. (+ &<-+0)?3. )-,/+R ., )-,./R=<=(.*"
L"' < f f-. =%0K)-+)*%- &. =.* &.34 =+*" F( < + &.34 ;.,),* ;+/+07,/.*A a +-&
=[- @JJ7TY.3@!.TSE R`A7.DCE 3T`CSS.EXCE EG
`"
c%3* &)*=3,%-* )=) 3-)?3.0.-, (.* &.34 ;/.0)./* =+*"
L"' - 2.* =<=(.* /+;)&.* +C)**.-, .- 0_0. ,.0;* *3/ &.* 9+/)+K(.* &)*=/7,.*
., =%-,)-3.*" 2.* .*;7=.* &)*=/7,.* =>+-C.-, =<=()?3.0.-, (.3/* 9+(.3/* &+-* 3-
.-*.0K(. N-)A (.3/* -%0K/.* /.*,+-, ;.,),* ., K%/-'* *3;'/).3/.0.-," 2.* .*R
;7=.* =%-,)-3.* *%-, ;/%&3),.* =%-,)-q0.-, ., (.3/* -%0K/.* ;.39.-, =/%j,/. *+-*
K%/-.*"
M%), J@ ' a7@ (. 9.=,.3/ &. =%-=.-,/+,)%-* &.* .*;7=.* =%-,)-3.*" M%), 7
"
;
(.* .*;7=.* &)*=/7,.* +J.=,'.* ;+/ &.* *3;./R/'+=,)%-* &3 ,<;. # ., 7!; (.* +3,/.*
.*;7=.* &)*=/7,.*"
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;/%=.**3* &'N-) ;+/ (.* /'+=,)%-* /+;)&.* +;: " U%-*)&'/%-* ?3. =. ;/%=.**3*
*%), ./C%&)?3." U.,,. &./-)7/. =%-&),)%- +**3/. (O3-)=),' &. (+ &)*,/)K3,)%- ?3+*)R
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`?"gG"Eh 0%-,/. ?3. (O+;;/%4)0+,)%- &O%/&/. X'/% .*, 3- 5I5 0%<.--)*'"
L"' 6 U%-*)&'/%-* ?3O)( < + &.* /'+=,)%-* /+;)&.* +" ., &.* /'+=,)%-* (.-,.* +!"
U%-*)&'/%-* +3**) ?3. T$ ' `
"!B$ ;%3/ 2 , +"" U%00. &+-* (. U+* # %- =%-*)&7/.
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$ A ?3) .*, 3-. 9+/)+K(.
(.-,." U%-*)&'/%-* ?3. (.* =%-*,+-,.* &. /'+=,)%- &3 =<=(. *%-, *';+/'.* ., ?3. (+
&./-)7/. /'+=,)%- .*, ()0),+-,." B(%/*A (+ 0+**. .*, =%-=.-,/'. +9.= 3-. ;/%K+K)(),'
" !
,
$.&C !./+%!$ ;/%=>. &. 3-A +3 &'K3, &. (+ /'+=,)%- ()0),+-,. ., +9.= ;.,),.*
;/%K+K)(),'* !./+%!$ +3 &'K3, &. (+ /'+=,)%- 2 =' &" 2+ 0%<.--. &. 7
"
# ;+/ /+;;%/,
: (+ &)*,/)K3,)%- *,+,)%--+)/. X .*, 87"# ' ;!./+%!#" `- =%-*'?3.-=.A (. ,+34 0%<.-
&. (+ /'+=,)%- K"# " I &. =%-*,+-,. &. /'+=,)%- ! %u I .*, .4,'/).3/ +3 =<=(. .*,
8T# ' ! 87
"
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=[6 74&12)*0/ &% 2?2$%' $*/4"*,%'
2O+/C30.-, &. (+ *.=,)%- ;/'='&.-,. ]3*,)N. 3- +(C%/),>0. &. /'&3=,)%- ;%3/
(.* =<=(.* ()-'+)/.* /+;)&.* &O3- 0'=+-)*0. +3,/.0.-, ?3.(=%-?3." U.,,. 0',>%&.
.*, 3-. .4,.-*)%- ;%3/ (. =+* *,%=>+*,)?3. &. (+ 0',>%&. 3,)()*'. &+-* lG1mAlP#m
;%3/ (. =+* &',./0)-)*,."
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F( .4)*,. &.34 ,<;.* &. /'*.+34 ()-'+)/.* W /'*.+34 &. /'+=,)%-* 0%-%R0%('=3(+)/.*
., /'*.+34 &. /'+=,)%- &. ;/.0)./ %/&/." 2.* /'*.+34 &. /'+=,)%-* 0%-%R0%('=3(+)/.*
;.39.-, _,/. =%0;(7,.0.-, &'N-).* ;+/ 3- C/+;>. %/).-,'" I+-* =. C/+;>.A (.*
*%00.,* *%-, &.* .*;7=.* =>)0)?3.* K$A (.* +//_,* *%-, &.* /'+=,)%-* K$ " K#
&%-, (.* =%-*,+-,.* =)-',)?3.* *%-, !#$ A (" 5%3/ =>+?3. *%00.,A K$A %- &'N-),
3-. 9+/)+K(. ;%*),)9. /'.((. E$ g=%-=.-,/+,)%-h"











2.* /'*.+34 &. /'+=,)%-* &. ;/.0)./ %/&/.A =%-,).--.-, &.* /'+=,)%-* +9.= 3-
*.3( /'+=,+-, ., &%-, (.* ,+34 &. /'+=,)%- *%-, ;/%;%/,)%--.(* : (+ =%-=.-,/+,)%-
&3 /'+=,+-," 2.* /'*.+34 &. ;/.0)./ %/&/. ;.39.-, =%-,.-)/ &.* /'+=,)%-* ?3) -.
*%-, ;+* 0%-%R0%('=3(+)/.*A ;+/ .4.0;(. &.* /'+=,)%-* &3 ,<;. K " K ! IA %3
K" I ! Z"
\- *. /.*,/.)-&/+ +34 /'+=,)%-* &. ;/.0)./ %/&/. ;*.3&%R=%-*./9+,)9.*A =O.*,
: &)/. +34 /'+=,)%-* ?3) -. =>+-C.-, ;+* (. -%0K/. ,%,+( &. 0%('=3(.* &+-* (.
*%3*R0'=+-)*0. /+;)&." 2.* /'+=,)%-* K " K ! I *./%-, ;./0)*.*A : =%-&),)%-
?3. I *%), .4,'/).3/ +3 *%3*R0'=+-)*0. w &. 0_0. (.* /'+=,)%-*K" I!Z *./%-,
+&0)*.*A : =%-&),)%- ?3.I %3 Z *%), .4,'/).3/ +3 *%3*R0'=+-)*0.h" B9.= &. ,.((.*
=%-,/+)-,.*A (. -%0K/. ,%,+( &. 0%('=3(.* &+-* (. *%3*R0'=+-)*0. .*, =%-*./9' .,
(.* '?3+,)%-* =)-',)?3.* *%-, (.* 0_0.* ?3. =.((.* &+-* (. =+* 0%-%R0%('=3(+)/.
gG"@h"
2.* /'+=,)%-* &. &'C/+&+,)%- ;.39.-, _,/. ',3&)'.* &+-* =. =+&/. .- )-=(3+-,
3-. =%0;%*+-,. *;'=)+(. g*)-8h ?3) =%((.=,. (.* 0%('=3(.* &'C/+&'.*" IO+3,/.* .4R
,.-*)%-* *%-, ;%**)K(.*" 5+/ .4.0;(. (. *<*,70. ;.3, _,/. %39./, .- ;./0.,,+-,
&.* ,./0.* *%3/=. =%-*,+-,* %3 (.-,.0.-, 9+/)+K(.* &+-* `?"gG"@h" U.* ,./0.*
=>+-C./%-, (O',+, *,+,)%--+)/.A 0+)* -O+3/%-* ;+* &O)0;+=, *3/ (.* ,.0;* &. /.R
(+4+,)%- &3 *<*,70." a)-+(.0.-,A (.* *%3*R0'=+-)*0.* ()-'+)/.* ;.39.-, _,/. =%-*)R
&'/'* =%00. ;+/,).* &O3- *<*,70. -%-R()-'+)/. ;(3* C/+-& +9.= (.?3.( )(* *%-, =%3R
;('* ;+/ &.* .-,/'.* (.-,.0.-, 9+/)+K(.* gY/%-,)7/.h" 5+/ .4.0;(.A 0_0. ;%3/ &.*
*<*,70.* =%-,.-+-, &.* /'+=,)%-* K)-+)/.*A %- ;.3, &'N-)/ &.* /'+=,)%-* ;*.3&%R
0%-%0%('=3(+)/.* ?3+-& 3- &.* *3K*,/+,* &. (+ /'+=,)%- K)-+)/. -. =>+-C. ;+* g%3
=>+-C. ,/7* (.-,.0.-,h" U.,,. =%-&),)%- .*, *+,)*Y+),. -%,+00.-, *) (. *3K*,/+, .*,
.- .4=7*"
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c%3* +((%-* =%-*)&'/./ ?3. (.* =%-*,+-,.* &. /'+=,)%-* *%-, K).-R*';+/'.*A =O.*,
: &)/. ?3O%- +), *%), !$ 88 !#A *%), !$ AA !#A ;%3/ ,%3, 2 =' 3"
2+ &<-+0)?3. *,%=>+*,)?3. &O3-. *.3(. 0%('=3(. &+-* (.* /'*.+34 ()-'+)/.*
;*.3&%R=%-*./9+,)Y* .*, &'N-). ;+/ (+ ;/%K+K)(),' 1)3/ :* ?3. (+ 0%('=3(. *%), .- K#
+3 0%0.-, :" \- ;.3, Y+=)(.0.-, 0%-,/./ ?3. (O'?3+,)%- 0+j,/.**. ;%3/ 1)3/ :* .,
(O'?3+,)%- =)-',)?3. &',./0)-)*,. gG"@h *%-, )&.-,)?3.*" U%-*)&'/./ 3-. *.3(. 0%R
('=3(. -. /.*,/.)-, ;+* (+ C'-'/+(),'A =+/ (%/*?3. ;(3*).3/* 0%('=3(.* *%-, ;/'*.-,.*
&+-* 3- /'*.+3 ()-'+)/.A =.((.*R=) *. =%0;%/,.-, &. 0+-)7/. )-&';.-&+-,."
B)-*)A (O+(C%/),>0. &. /'&3=,)%- ;/%;%*' ;%3/ &.* /'*.+34 &. /'+=,)%-* &',./0)R
-)*,.* lP#mAlG1m ;.3, _,/. +3**) +;;()?3' : &.* /'*.+34 *,%=>+*,)?3.*" 2O+(C%/),>0.
.*, K+*' *3/ 3- .-*.0K(. &O%;'/+,)%-* ,/+-*Y%/0+-, (. C/+;>. %/).-,' &. /'+=,)%-*
&+-* 3- C/+;>. +=<=()?3. *+-* K)Y3/=+,)%- g)( -O< + ;+* &. /'+=,)%-* &)*,)-=,.* ?3)
%-, (. 0_0. *3K*,/+,h" 5%3/ =. ,<;. &. C/+;>.A (.* 9.=,.3/* ;/%;/.* ., (.* 9+(.3/*
;/%;/.* &. (+ 0+,/)=. =)-',)?3. ;.39.-, _,/. =+(=3('* Y+=)(.0.-," U. =+(=3( /'*%3,
=%0;(7,.0.-, (. ;/%K(70. &. (+ &<-+0)?3. &',./0)-)*,." \- ;%3//+), 3,)()*./ (.
0_0. *=>'0+ ;%3/ *)0;()N./ ., /'*%3&/. (+ &<-+0)?3. *,%=>+*,)?3." Z%3,.Y%)*A %-
-O3,)()*./+ ?3. =./,+)-.* ',+;.* &. (O+(C%/),>0.A *3k*+-,.* ;%3/ /'&3)/. (. ,.0;*
&. =+(=3( &. (+ 0',>%&. MMB g+(C%/),>0. &. D)((.*;).h ., ;%3/ %K,.-)/ &.* +;R
;/%4)0+,)%-* ><K/)&.* .k=+=.*"
V+;;.(%-* )=) (O+(C%/),>0. )-,/%&3), &+-* lP#mAlG1m U., +(C%/),>0. 3,)()*. &.34
,<;.* &O%;'/+,)%-* W
F" U%-*,/3=,)%- &O3- /'*.+3 +34)()+)/. g;+/ &%0)-+-=.h"
5%3/ =>+?3. =%0;%*+-,. K$ &3 *%3*R0'=+-)*0. ()-'+)/.A &'N-)**%-* c$ =%00.
(+ ;(3* C/+-&. =%-*,+-,. =)-',)?3. &.* /'+=,)%-* K$ " K# W c$ ' .92#(!#$)" 5%3/
(+ =%0;%*+-,. 3 =%//.*;%-&+-,. %- 3,)()*. (+ -%,+,)%- 5)2* W 5)2* ' 9:;.92#(!#$)"
\- &), ?3. (+ ;(3* /+;)&. /'+=,)%- &%0)-. ,%3,.* (.* +3,/.* /'+=,)%-* ?3) %-, (.
0_0. *3K*,/+," 2. /'*.+3 &. /'+=,)%-* +34)()+)/. A .*, (O.-*.0K(. &. /'+=,)%-*
K$ " KD'$( +9.= =%-*,+-,.* =)-',)?3.* c$" f- /'*.+3 +34)()+)/. -. ;%**7&. ;(3* &.
K)Y3/=+,)%- =+/ ;+/0) ,%3,.* (.* /'+=,)%-* +9.= (. 0_0. *3K*,/+, %- -. C+/&. ?3.
(+ ;(3* /+;)&."
FF" V'&3=,)%- &. =<=(.* g;+/ +C/'C+,)%-h" 2.* =<=(.* /+;)&.* *%-, /.0;(+='* ;+/
3- *.3( -%.3&" 2.* /'+=,)%-* ;+/,+-, &3 =<=(. *%-, /.0;(+='.* ;+/ &.* /'+=,)%-*
+9.= &.* =%-*,+-,.* /'-%/0+()*'.* *.(%- (+ /.=.,,. ;/%;%*'. ;+/ (+ 0%<.--)*+,)%-
&+-* (+ *.=,)%- ;/'='&.-,."
c%3* ;/'*.-,%-* (O+(C%/),>0. &. /'&3=,)%- : (O+)&. &. &.34 .4.0;(.* *)0;(.*"
IO+K%/&A =%-*)&'/%-* 3-. =>+j-. &. /'+=,)%-* K! " K" " ,,,KC" 2+ =%-*,+-,.
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&. (+ /'+=,)%- K$ " K$%! .*, !$" Z%3,.* (.* =%-*,+-,.* &. /'+=,)%- *%-, K).-
*';+/'.*"
2+ ;(3* ;.,),. =%-*,+-,. &. /'+=,)%- &+-* (+ =>+j-. .*, +;;.('. ()0),+-,. .,
-%,'. ;+/ !./+" M) "%!./+ 88 M g=>+j-. /+;)&.hA +(%/* ;.-&+-, (O'=>.((. &. ,.0;* M
,%3,.* (.* 0%('=3(.* K! *%-, ,/+-*Y%/0'.* .- 0%('=3(.* KC" \- ;.3, +)-*) )C-%/./
(.* /'+=,)%-* &. (+ =>+j-. ., =%-*)&'/./ ?3. ,%3,. (+ 0+**. .*, &+-*KC" 2. -%0K/.
&. ;+* ;%3/ ,/+-*Y'/./ (+ 0+**. +3 K%3, &. (+ =>+j-. .*, ()0),' ;+/ (+ (%-C3.3/
&. (+ =>+j-. ., ;+/ (. -%0K/. ,%,+( &. 0%('=3(.*" B)-*)A (.* =>+j-.* ,/+-*Y%/0+-,
&.* 9+/)+K(.* &)*=/7,.* g.- ;.,), -%0K/.h ;.39.-, ,/7* K).- _,/. *)03('.* ;+/ (+
0',>%&. MMBA *+-* ;./,. &. 9),.**. &. =+(=3("
`- ,+-, ?3. &.34)70. .4.0;(.A =%-*)&'/%-* (. =<=(. Z =%0;%*' &. /'+=,)%-*
0%-%R0%('=3(+)/.* K! " K" " ,,,KC " K!" U%-*)&'/%-* ?3. (.* =%-*,+-,.* &.*
/'+=,)%-* *%-, K).- *';+/'.* ., *%), !?$C (+ ;(3* ;.,),. =%-*,+-,.A =%00. &+-*
(O.4.0;(. ;/'='&.-," B]%3,%-* +3 =<=(. 3-. /'+=,)%- &. *%/,). &3 =<=(. W =.((.R=)
,/+-*Y%/0. 3-. =%0;%*+-,. &3 =<=(. K# .- 3-. =%0;%*+-,. I .4,./-. +3 =<=(."
\- =%-*)&7/. (.* *),3+,)%-* *3)9+-,.* W
g.h (+ /'+=,)%- &. *%/,). .*, K# " I &. =%-*,+-,. ! ., ! AA !#A
g..h (+ /'+=,)%- &. *%/,). .*, K# " I ., ! 88 !#A
g...h (+ /'+=,)%- &. *%/,). .*, K# " K# !IA %3
g.\h (+ /'+=,)%-* &. *%/,). .*, K# " K#%! !I &. =%-*,+-,. !#"
I+-* (+ ;/.0)7/. *),3+,)%- g.hA (+ /'+=,)%- &. *%/,). .*, /+;)&. ., &%0)-. (+
/'+=,)%- K# " K#%! &3 =<=(." U.,,. *),3+,)%- + ',' &']: ',3&)'. lP#mAlG1m =%00.
3- =+* &. [=<=(. K/)*'[" 2+ /'+=,)%-K# " K#%! ;.3, _,/. '()0)-'. ., +)-*)A (. =<=(.
.*, %39./," 2+ &<-+0)?3. 03(,)R'=>.((. /'*3(,+-,. .*, =.((. &O3-. =>+j-."
I+-* (+ *),3+,)%- g..hA (+ /'+=,)%- &. *%/,). .*, K.+3=%3; 0%)-* /+;)&. ?3. (.*
/'+=,)%-* &3 =<=(." 2.* 0%('=3(.* &. (O)-,'/).3/ &. =<=(. %-, &.* ,/+-*Y%/0+,)%-*
/+;)&.* ., (+ &)*,/)K3,)%- &. 0+**. +,,.)-, (. ?3+*)R'?3)()K/. : (O)-,'/).3/ &3 =<=(."
I+-* lP#mAlG1mA lEPm %- 0%-,/. ?3. (. ,.0;* &. /.(+4+,)%- &O3- =<=(. +9.= &.*
=%-*,+-,.* *';+/'.* .*, (O)-9./*. &. (+ &.34)70. ;(3* (.-,. =%-*,+-,.!'"( AA !'!( '
!?$C" 5%3/ =%0;/.-&/. =. /'*3(,+,A )( Y+3, *O)0+C)-./ (.* &.34 =>.0)-* '?3)()K/./ (.*
&)J'/.-=.* &. 0+**. .-,/. &.34 ;%)-,* *3/ 3- =<=(.A 3- =>.0)- ?3) ;+**. ;+/ (+ ;(3*
(.-,. /'+=,)%- ., (O+3,/. =>.0)- ?3) ;+**. ;+/ (+ &.34)70. =%-*,+-,. (+ ;(3* (.-,."
2. =>.0)- (. ;(3* /+;)&. =%3/,R=)/=3),. (O+3,/." B)-*)A 3- =<=(. ;.3, _,/. =%-*)&'/'
?3+*)R*,+,)%--+)/. *) !'"( AA "%M " f- =<=(. /+;)&. -%-R0%<.--)*' =%q,. =>./ .-
,.0;* &O.4'=3,)%- *) 3-. 0%('=3(. ;.3, .J.=,3./ 3- -%0K/. )0;%/,+-, &O',+;.*
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*3/ (. =<=(. &+-* (O'=>.((. &. ,.0;* &',./0)-)*,. M " 2+ =%-&),)%- =%//.*;%-&+-,.
)0;()?3. (. o34 ?3+*)R*,+,)%--+)/. &3 =<=(. g., -%- *%- ,.0;* &. /.(+4+,)%-h .,
*O'=/), !'!( ' !?$C AA "%M "
B (+ ?3+*)R*,+,)%--+/),' 3- =<=(. ;./& (.-,.0.-, *+ 0+**. &. 0+-)7/. *,%R
=>+*,)?3.A ;+/ (.* /'+=,)%-* &. *%/,)." 2O)-,.-*),' &3 ;/%=.**3* &. ;./,. ;.3, _,/.
=+(=3('. .- /.0;(+i+-, 7# ;+/ *+ 0%<.--." 2+ 0%<.--. &. 7# ;+/ (+ &)*,/)K3,)%-
?3+*)R*,+,)%--+)/. &3 =<=(. .*, 87# ' ;):*!./+%!#A %u ;):* .*, (+ 0+**. ,%,+(. &3
=<=(. ; '
,C
#&!;#" \- %K,).-, (O)-,.-*),' 0%<.--'.
8* ' ! 87# ' ;):*!!./+%!#"
I+-* (.* *),3+,)%-* gFFFh %3 gFdh (.* )-,.-*),'* 0%<.--'.* &.* /'+=,)%-* &. *%/,).
*%-, ! 87# ' ;):*!!./+%!# ., !# 87# ' ;):*!./+A /.*;.=,)9.0.-,"
Z%3,.* =.* %;'/+,)%-* *./9.-, : &'N-)/ 3- +(C%/),>0. &. /'&3=,)%- ?3) '()0)-.
(.* =<=(.* /+;)&.* -%-RK/)*'*"
456$#&(1', *, #+*/.(&$)
C/),4% f
0'=+-)*0. D &.* /'+=,)%-* &3 ;/.0)./ %/&/. +9.= =%-*,+-,.* K).- *';+/'.*
E0,)*% f
3- 0'=+-)*0. *)0;()N' &. ;/.0)./ %/&/. &. /'+=,)%-*
)"/) )( < + &.* =<=(.* /+;)&.* -%-RK/)*'*
H01, )01) =<=(. &+-* D *+-* /'+=,)%- &. ,<;. g.h +9.= 3- o34 *3k*+00.-,
/+;)&. g!./+ AA "%Mh &0
t /.0;(+=./ (. =<=(. ;+/ 3- *.3(. -%.3& Z +<+-, =%00. 0+**. ,%,+(. ;
t /.0;(+=./ (+ /'+=,)%- &. *%/,). &. ,<;. g..h K# " I +9.= (. ,+34 &. /'+=,)%-
! ;+/ (+ /'+=,)%- Z " I &. =%-*,+-,. .J.=,)9. !- ' !!./+%!#"
t /.0;(+=./ (+ /'+=,)%- &. ,<;. g...h K# " K# !I &. ,+34 ! ;+/ (+ /'+=,)%-
Z " Z !I &. ,+34 .J.=,)Y !- ' !!./+%!#"
t /.0;(+=./ (+ /'+=,)%- &. ,<;. g.\h K# " K#%!!I &. ,+34 !# ;+/ (+ /'+=,)%-
Z " Z !I &. ,+34 .J.=,)Y !- ' !./+"
2+ =%-&),)%- &O+C/'C+,)%- ;%/,+-, *3/ (. o34 &3 =<=(. ., -%- *3/ (. ,.0;* &.
/.(+4+,)%- &3 =<=(. -%3* ;./0., &O),'/./ (O+(C%/),>0. ]3*?3O)( -O< +), ;(3* &. =<=(.
/+;)&. -%-RK/)*'" f-. =%-&),)%- *3/ (. ,.0;* &. /.(+4+,)%- =/'./+), &.* =%0;()R
=+,)%-*" `- .J.,A (. ,.0;* &. /.(+4+,)%- &O3- =<=(. .*, &%--' ;+/ *+ &.34)70.
=%-*,+-,. (+ ;(3* (.-,." U.(+ ;.3, =+=>./ 3-. ;%**)K)(),' *3/;/.-+-,. W &.* =<=(.*
(.-,* )-,'C/'* &+-* &.* =<=(.* /+;)&.*" 5+/ .4.0;(.A 3- =<=(. /+;)&. +<+-, =%00.
-v3&* &.* =<=(.* /+;)&.* ;.3, +9%)/ 3- -v3& 0%)-* /+;)&. =%00. %/)C)-. &. *+
/'+=,)%- ()0),+-,." B)-*)A &.* /'+=,)%-* )-,./-.* &. =. -v3& *%-, *+-* &%3,. ;(3*
/+;)&.* ?3. (+ /'+=,)%- ()0),+-,. &3 =<=(. .-,)./ 0+)* )(* ;.39.-, _,/. 0%)-* /+R
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;)&.* ?3. (+ &.34)70. =%-*,+-,. ?3) &%--. (. ,.0;* &. /.(+4+,)%- &3 =<=(. .-,)./"
2.* '=>.((.* (.-,.* *%-, ;./&3.* ;+/ +C/'C+,)%-" U.,,. &)k=3(,' ;.3, _,/. /'*%(3.
.- =%0;(',+-, (O+C/'C+,)%- ;+/ 3-. ',+;. &. /'=3;'/+,)%-" 2.* ,.=>-)?3.* &. /'=3R
;'/+,)%- *%-, ;/'*.-,'.* &+-* lP#mAlEPm" I+-* =.,,. %;'/+,)%-A ,%3* (.* =<=(.* *%-,
/.*,+3/'* *+-* (.3/* /'+=,)%-* ()0),+-,.*" I+-* -%,/. =+*A =.,,. %;'/+,)%- -O.*, ;+*
-'=.**+)/. =+/ ,%3* (.* =<=(.* 0%<.--)*'* *%-, ;(3* /+;)&.* ?3. (O'=>.((. &. ,.0;*
&',./0)-)*,. M "
=[< 74'%"18 #,1*)4%' %) ,+N$%' &% &%'*N/ H01,
9*4,",29*%' &% 2?2$%'
2. K/3), )-,/)-*7?3. &.* /'*.+34 K)%=>)0)?3.* .*, C'-'/' +3 -)9.+3 [0)=/%*=%R
;)?3.[ ;+/ (.* 9+/)+K(.* &)*=/7,.* ., )( .*, 9)*)K(. +3 -)9.+3 [0'*%*=%;)?3.[ &.*
9+/)+K(.* =%-,)-3.* ;+/ &.* '9'-.0.-,* =%00. (. [*S),=>[ %3 [K/.+8+C.[" B)-*)A
&+-* (. =+* %u ,%3,.* (.* .*;7=.* 0%('=3(+)/.* *%-, .- C/+-&. -%0K/. g)"." 3- /'*.+3
*+-* 9+/)+K(.* &)*=/7,.*h (. K/3), )-,/)-*7?3. .*, /.(+,)9.0.-, Y+)K(." I. 0_0.A *)
(.* '9'-.0.-,* &. *S),=> *%-, ;(3* /+;)&.* ?3. (O'=>.((. &. ,.0;* &',./0)-)*,.A (+
0%<.--)*+,)%- .*, +;;()=+K(. ., (. K/3), -O.*, ;+* ,/+-*0)* +34 9+/)+K(.* =%-,)-3.*"
B)-*)A 3-. +;;/%4)0+,)%- &',./0)-)*,. .*, +;;()=+K(. &+-* (.* &.34 *),3+,)%-* ;%3/
&.* /+)*%-* &)J'/.-,.* gC/+-&* -%0K/.*A ,/+-*),)%-* /+;)&.*h"
2. *.3( 0%<.- &. ,/+-*0.,,/. (. K/3), ;+/ 3- '9'-.0.-, &. *S),=> &3 -)9.+3
0)=/%*=%;)?3. +3 -)9.+3 0'*%*=%;)?3. .*, ;+/ (. ;>'-%07-. &O)-,./0),,.-=." U.(+
)0;()?3. 3-. =%0K)-+)*%- &. /'+=,)%-* (.-,.* ?3) =>+-C.-, (.* 9+(.3/* &.* .*;7=.*
&)*=/7,.* ., &.* /'+=,)%-* /+;)&.* ?3) =>+-C.-, (.* .*;7=.* =%-,)-3.*" 2. ,/+-*Y./,
&3 K/3), .-,/. -)9.+34 &O%/C+-)*+,)%- &.0+-&. &.* ;/)-=);.* &. &.*)C- =+/ *.3(.*
(+ ;/'*.-=. &. 0%('=3(.* .- ;.,),* -%0K/. ., &O'=>.((.* &. ,.0;* (.-,.* ., /+;)&.*
-. *3k*.-, ;+* : 3- Y%-=,)%--.0.-, K/3),'. &3 /'*.+3"
f-. =%-&),)%- Y+9%/+K(. : (+ ;%**)K)(),' &. ,/+-*Y./, &. K/3), .*, (O%/C+-)*+,)%-
>)'/+/=>)?3. &3 /'*.+3" `- ;+/,)=3()./ (.* >)'/+/=>).* &. =<=(.* *%-, ;+/,)=3()7/.R
0.-, )-,'/.**+-,.* &+-* =. =%-,.4,." 5+/ >)'/+/=>).* &. =<=(.* %- =%0;/.-& &.*
0'=+-)*0.* &. /'+=,)%- =%-,.-+-, &.* =<=(.* /.()'* ;+/ &.* /'+=,)%-* &. *%/,). &+-*
&.* =<=(.* ;(3* C/+-&* +3 -)9.+3 *3;'/).3/" D'-'/)?3.0.-,A &+-* (.* >)'/+/=>).*
&. =<=(.*A (.* =%-*,+-,.* .J.=,)9.* &.* /'+=,)%-* &. *%/,). *%-, ;(3* (.-,.* ?3.
(.* /'+=,)%-* ()0),+-,.* &3 =<=(. &O%/)C)-." U%3;(./ &.* =<=(.* &. 0+-)7/. >)'/+/R
=>)?3. ;./0., &O%K,.-)/ &.* ;>'-%07-.* &. /.(+4+,)%- &. ;(3* .- ;(3* (.-,.* .,
=[< 7XEC@UY A7U.!XCE C! 7F_BCE DC DCE._S G6
&. (O)-,./0),,.-=."
^).- '9)&.0.-,A =./,+)-.* *),3+,)%-* *%-, : '9),./ *) %- *%3>+),. 3- Y%-=,)%--.R
0.-, K/3),'." c%3* ;%39%-* '-%-=./ ?3.(?3.* /7C(.* &. &.*)C-" B)-*)A (.* /'+=,)%-*
&. *%/,). &.* ,<;.* gFFhA gFFFhA 0+)* ;+* gFdh ;.39.-, C'-'/./ &. (O)-,./0),,.-=.
(%/*?3. (+ =%0;%*+-,. &. *%/,). .*, +3 &'K3, &O3-. ',+;. ()0),+-,. &O3- =<=(.
-%-RK/)*'" `- .J.,A : 0%)-* ?3. !# *%), (+ =%-*,+-,. ()0),+-,. &3 =<=(.A %- +
!./+%!# 88 "" B(%/*A (O)-,.-*),' 0%<.--. &. (+ /'+=,)%- &. *%/,). &3 ,<;. gFFh %3
&. ,<;. gFFFh .*, Y+)K(. ., /.;/'*.-,. 3-. *%3/=. &O)-,./0),,.-=. &+-* (. *<*,70."
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)*0/' 9?#,*&%'
I+-* =.,,. *.=,)%- %- 0%-,/. =%00.-, %- ;.3, %K,.-)/A : ;+/,)/ &.* ;/%=.**3*
&. $+/8%9 : *+3,* +**%=)'* +34 /'*.+34 &.* C7-.*A &.* ;/%=.**3* ><K/)&.* *)0R
;()N'*" 2.* ;/%=.**3* ><K/)&.* +)-*) %K,.-3* ;/'*./9.-, (.* ;/)-=);+(.* ;/%;/)','*
*,%=>+*,)?3.* &.* ;/%=.**3* &. &';+/,"
2+ ;/%='&3/. &. *)0;()N=+,)%- =%0;%/,. ?3+,/. ',+;.* W
-" F&.-,)N=+,)%- &.* 9+/)+K(.* &)*=/7,.* ., =%-,)-3.* w ;+/,),)%- &.* /'+=,)%-* w
6" $%<.--)*+,)%- &.* =<=(.* /+;)&.* -%-RK/)*'*"
<" F&.-,)N=+,)%- &.* *3;./R/'+=,)%-*"
>" U%-*,/3=,)%- &3 0%&7(. ><K/)&. *)0;()N'"
5%3/ ]3*,)N./ (O3,)(),' &. -%,/. +;;/%=>. %- 0%-,/.A : (O+)&. &.* .4.0;(.*A ?3.
,%3* (.* ,<;.* &. ;/%=.**3* ><K/)&.* &)*=3,'* *%-, /.;/'*.-,'* &+-* (. Y%-=,)%--.R
0.-, *,%=>+*,)?3. &.* /'*.+34 &.* C7-.*"
2.* -%,+,)%-* *3)9+-,.* *./%-, 3,)()*'.* ;%3/ ,%3* (.* 0%&7(.* )((3*,/'*" M) (+
2R70. /'+=,)%- .*, /'9./*)K(.A +(%/* +%$ .*, (+ 2R70. /'+=,)%- &+-* (. *.-* &)/.=,.
., +"$ /.;/'*.-,. (+ 2R70. /'+=,)%- &+-* (. *.-* )-9./*." 2.* /'+=,)%-* )//'9./*)K(.*
*%-, ,%3, *)0;(.0.-, /.;/'*.-,'.* ;+/ +$"
2.* 3-),'* &. 0.*3/. ;%3/ (.* ,+34 &.* /'+=,)%-* &. ;/.0)./ %/&/. *%-, .-
?"! ., .- ?"!)-6*"! ;%3/ (.* /'+=,)%-* K)R0%('=3(+)/.*" 5%3/ %K,.-)/ (.* ,+34 &.
/'+=,)%- ;*.3&%R0%-%0%('=3(+)/.* + ;+/,)/ &.* ,+34 &.* /'+=,)%-* K)R0%('=3(+)/.*
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6-) l',7(!!m 7l0%('=3(.*m4 l0%('=3(.*m"
5+/ (+ *3),. %- ;/'*.-,. &.34 0%&7(.* *)0;(.*A 3- 0%&7(. +9.= *S),=> ., 3-
0%&7(. +9.= K/.+8+C." 53)*A &.34 0%&7(.* ;(3* =%0;(.4.* *%-, ;/'*.-,'* ?3) )((3*R
,/.-, (+ 0%<.--)*+,)%-"
G[6 30&+$% 9?#,*&% "M%2 'd*)29 f (0&+$% &% L00O
2O>+;(%)-*3k*+-=. .*, 3- ,./0. 3,)()*' (%/*?3. (+ ;/'*.-=. &O3- *.3( .4.0;(+)/.
+=,)Y &O3- C7-. &%--' g%3 &O3- C/%3;. &. C7-.*h .*, )-*3k*+-,. +3 Y%-=,)%--.0.-,
-%/0+( &. (O)-&)9)&3" 2O>+;(%)-*3k*+-=. + ().3 ?3+-& 3- %/C+-)*0. &);(%~&. +
3- *.3( C7-. Y%-=,)%--.( g+9.= 3- +3,/. C7-. )-+=,)9' ;+/ 3-. 03,+,)%-h ., (.
Y%-=,)%--.0.-, &O3- *.3( C7-. -. ;/%&3), ;+* +**.X &. ;/%,')-." 2. Y%-=,)%--.0.-,
)-,./0),,.-,A *,%=>+*,)?3. &. (+ ;/%&3=,)%- &. ;/%,')-. + ',' 0%&'()*' &+-* l!@m"
I+-* (. 0%&7(. &. U%%8A %- =%-*)&7/. ?3O3- C7-. ;.3, =%003,./ +3 >+*+/&
.-,/. (O',+, )-+=,)Y gdh ., (O',+, +=,)Y gd'h *3)9+-, &.* /'+=,)%-* =)-',)?3.* &.
;/.0)./ %/&/. %3 !! .*, (+ =%-*,+-,. &O+=,)9+,)%- ., !"! .*, (+ =%-*,+-,. &. &'*+=R
,)9+,)%- ?3) &',./0)-. =%0K).- &3 ,.0;* (. C7-. /.*,. &+-* (O',+, +=,)Y" y3+-& (.
C7-. .*, +=,)YA )( .4;/)0. 3- ;/%&3), g. h +9.= (+ 9),.**. !"" 2. ;/%&3), .*, &'C/+&'
*.(%- 3-. /'+=,)%- &. ;/.0)./ %/&/. &. =%-*,+-,. =)-',)?3. !#"
2. 0%&7(. &. U%%8 ;%3/ (+ 0%&'()*+,)%- &3 ;>'-%07-. &. >+;(%)-*3k*+-=.
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2. *<*,70. =%-*./9. (+ ?3+-,),' d ! d' ' d$" I+-* =. 0%&7(.A (. /'C)0.
&O>+;(%)-*3k*+-=. =%//.*;%-& : d$ ' ""
M%), 7 ' )7;/ 7:* (. 9.=,.3/ &O',+," I+-* =. =+* %- =%-*)&7/. (+ ;+/,),)%-
*3)9+-,. W (.* .*;7=.* .- C/+-& -%0K/. *%-, 7: ' (.) ., (.* .*;7=.* .- ;.,),
-%0K/. 7; ' (d/d
')" U.,,. ;+/,),)%- &.* 0%('=3(.* )0;%*. -+,3/.((.0.-,A 3-.
;+/,),)%- &.* /'+=,)%-*" B9.= (.* -%,+,)%-* )-,/%&3),.* %- &'=/)/+ (O.-*.0K(. &. /'R
+=,)%-* )0;()?3+-, &.* 9+/)+K(.* &)*=/7,.*9;A (O.-*.0K(. &.* /'+=,)%-* )0;()?3+-,
(.* 9+/)+K(.* =%-,)-3.*9: A /.*;.=,)9.0.-, (O.-*.0K(. &. /'+=,)%-* )0;()?3+-, &.*
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b*N1,% -"[ $%&7(. &. U%%8 ;%3/ >+;(%)-*3k*+-=." 2O'9%(3,)%- ,.0;%/.((. &. (+
=%-=.-,/+,)%- &. (+ ;/%,')-. +9.= (+ 0',>%&. D)((.;). ., (O+;;/%4)0+,)%- 5I5
2O'=>.((. &. ,.0;* &',./0)-)*,. .*, M ' )!#*
"!" 2.* 9.=,.3/* *,%)=>)%0',/)?3.*
*%-, ,%3* &O%/&/. 3-A K.+3=%3; 0%)-* )0;%/,+-,* ?3. (. -%0K/. &. ;/%,')-.*; "
5%3/ (.* 9+(.3/* &.* ;+/+07,/.* 3,)()*'.* &+-* l!@m %- + !"%!# AA " ., +"
.*, 3-. *3;./R/'+=,)%- &. ,<;. Y!" I. 0+-)7/. *)0)(+)/.A (+ /'+=,)%- +# *+,)*Y+),
T$ ' ;!# AA !#"
B9.= 3- &'9.(%;;.0.-, Q/+0./*R$%<+( &. ;/.0)./ %/&/. %- %K,).-, 3-. +;R
;/%4)0+,)%- 5I5 +9.= *S),=>" \- &'-%,. ;+/ J ' $. % (+ 9+/)+K(. =%-,)-3. ., ;+/
S ' d' (+ 9+/)+K(. &)*=/7,." 2. 0%&7(. +;;/%=>' .*, 3- 5I5 +9.= (O.*;+=. &O',+,*
)S/ J* , ((/ ") '+"
2. =>+0;* &'N-)**+-, (. o%, &',./0)-)*,. ])S/ J* .*, &'N-) ;+/
])S/ J* ' !!#J! !"S/
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., (O)-,.-*),' &. *+3,* * .*,
*2 ' !C!)"! S* ! !!S,
2. 5I5 /'*3(,+-, .*, )&.-,)?3. +3 0%&7(. \cR\aa 3,)()*' .- /.=>./=>. %;'/+R
,)%--.((. l!1m" 2. 0_0. 0%&7(. + ',' ;/%;%*' +)((.3/* .- ,+-, ?3. 0%&7(. +K*,/+),
&. ;/%&3=,)%- *,%=>+*,)?3. &. ;/%,')-. l###mAlH6m"
`- 3,)()*+-, (O+(C%/),>0. ><K/)&. %- *)03(. &.* ,/+].=,%)/.* &. (O+;;/%4)0+,)%-
5I5" 2O',+, )-),)+( &3 *<*,70. 3,)()*' ;%3/ )((3*,/./ (.* ,/+].=,%)/.* .*,J):$* ' (/ <"
`- ;(3*A %- =%-*)&7/. ?3. (. *<*,70. .*, &+-* (O',+, )-+=,)Y g)" ." S ' (h" 2+ 0_0.
=%-&),)%- )-),)+(. .*, 3,)()*' ;%3/ (+ *)03(+,)%- &3 0%&7(. )-),)+(. +9.= (O+(C%/),>0.
MMB" Z+-&)* ?3. (. ,.0;* 0%<.- &. *)03(+,)%- .- 3,)()*+-, (O+;;/%=>. *,%=>+*R
,)?3. 5I5 .*, &. !AH *.=%-&.*A (. ,.0;* 0%<.- &. *)03(+,)%- +9.= (O+(C%/),>0.
MMB .*, &. #EAG *.=%-&.*" 2.* ,/+].=,%)/.* %K,.-3.* *%-, *)0)(+)/.* &3 ;%)-, &3
93. ?3+(),+,)Y W (.* )-,./9+((.* &. ;/%&3=,)%- *%-, *3)9)* ;+/ &.* )-,./9+((.* &. &'R
C/+&+,)%-" Z%3,.Y%)*A (+ 9+/)+K(. =%-,)-3. -. ;/'*.-,. ;+* &. &)*=%-,)-3),'* g9%)/
a)C3/. #+h"
5%3/ ,.*,./A &3 ;%)-, &3 93. ?3+-,),+,)YA (O.4+=,),3&. &. (O+(C%/),>0. 5I5A %-
=+(=3(. &O3-. ;+/, (+ &)*,/)K3,)%- *,+,)%--+)/. &3 -%0K/. &. ;/%,')-.* : ;+/,)/
&.* ,/+].=,%)/.* %K,.-3.* +9.= (O+(C%/),>0. 5I5 .,A &O+3,/. ;+/,A (+ &)*,/)K3,)%-
*,+,)%--+)/. %K,.-3. +9.= (.* ,/+].=,%)/.* MMB" U.,,. &'0+/=>. .*, ]3*,)N'. ;+/
(O./C%&)=),' &3 ;/%=.**3* .4+=, ., &. *%- +;;/%4)0+,)%- 5I5"
2+ &)*,/)K3,)%- ,>'%/)?3. ;%3/ (. 0%&7(. 5I5 .*, 3-. (%) K.,+" 5(3* ;/'=)R
*'0.-,A (+ 9+/)+K(. J ' .%)!"%!#* *3), (+ (%) K.,+ B)!!%!#/ !C!%!#* W 1)J* '
!
J'%!K%#5%.!K%#(
J%!K%#"!)" ! J*%.!K%#"!A %u I .*, (+ Y%-=,)%- K.,+ l###m" 2+ =%0;+R
/+)*%- .-,/. (.* &)J'/.-,.* &)*,/)K3,)%-* .*, )((3*,/'. &+-* (+ a)C3/. #K"
2. 0%&7(. &. U%%8 Y%-=,)%--. &+-* (. /'C)%- !" AA !C!A =. ?3) =%//.*;%-&
: 3- =<=(. K/)*' &+-* (.* 9+/)+K(.* &)*=/7,.*" M) (O)-'C+(),' %;;%*'. .*, 9+(+K(.





/.0;(+=' ;+/ 3-. -%39.((. =%0;%*+-,. 8d &. 0+**. 8d ' d$ ' " ., (+ /'+=,)%- &.
*%/,). +" &'9).-, 8d
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"!" 8d ! . A %u !-" ' !"
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" 2. 0%&7(. /'*3(,+-, .*, 3-
0%&7(. &. -+)**+-=. ., &. 0%/, +9.= (. ,+34 .J.=,)Y &. -+)**+-=. !-"d$ ., +9.= (+
=%-*,+-,. &3 ,+34 &. 0%/, !#"
M) !"%!# AA " g*)C-)N+-, ?3. +" /.*,. *3;./R/'+=,)%- &3 ,<;. >!hA (+ &<-+R
0)?3. &3 0%&7(. ;.3, _,/. +;;/%=>'. ;+/ 3-. &<-+0)?3. &',./0)-)*,. &'N-). ;+/
(. =>+0;* ])J* ' !!#J! !
-
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b*N1,% -#" I)*,/)K3,)%- &. ;/%K+K)(),' .*,)0'. : ;+/,)/ &O3-. ,/+].=,%)/.
D)((.*;). 9* &)*,/)K3,)%- *,+,)%--+)/. .*,)0'. : ;+/,)/ &O3-. ,/+].=,%)/. 5I5" 2+
&)*,/)K3,)%- ,>'%/)?3. K.,+ : ',' +]%3,'."
G[< 30&+$% 9?#,*&% "M%2 #,%"O"N% f /%1,0'2*%/2%
%) '*)% 0H4,")%1, 29%j $%' #"2)4,*%'
2.* -.3/%-.* Y%-=,)%--.-, &. 0+-)7/. *,%=>+*,)?3." U. ,<;. &. Y%-=,)%--.0.-,
Y+=)(),. &.* ;>'-%07-.* 3,)(.* ;%3/ (.3/ =%0;%/,.0.-, =%((.=,)Y ,.(* ?3. (+ *<-R
=>/%-)*+,)%-" M,.)- l#1Em ;/%;%*. 3- 0%&7(. *)0;(. ;%3/ (O'9%(3,)%- &3 ;%,.-,).(
&. 0.0K/+-. -.3/%-+("
I+-* =. 0%&7(.A (. =%0;%/,.0.-, &3 ;%,.-,).( &. 0.0K/+-. &O3- -.3/%-.
.*, &'=/), ;+/ 3- ;/%=.**3* &. $+/8%9 &',./0)-)*,. ;+/ 0%/=.+34 +9.= K/.+8+C."
2.* ;%,.-,).( T ):* *3K), &.* *+3,* +9.= 3-. )-,.-*),' =%-*,+-,. * ., &O+0;(),3&.
=%-*,+-,."
I+-* (. 0%&7(. ;/%;%*' ;+/ M,.)- (.* *+3,* ;.39.-, _,/. &. *)C-. ;%*),)Y
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%3 -'C+,)Y =%//.*;%-&+-, +34 .4=),+,)%-* %3 )->)K),)%-* *<-+;,)?3.*" I+-* -%,/.
.4.0;(. %- =%-*)&7/. *.3(.0.-, &.* *+3,* &. *)C-. ;%*),)Y" M) : .*, 3- )-*,+-, &.
*+3,A +(%/*AT ):%$ *! T ):
"
$ * ' #, %u # .*, (O+0;(),3&. &. *+3,"
`-,/. &.34 *+3,* T &'=/%j, .4;%-.-,).((.0.-, *3)9+-, (+ &<-+0)?3. &%--'.
;+/ 9L
9)
' !QT/ %u Q .*, 3-. =%-*,+-,."
2. C'-'/+,.3/ &O3- ,.( ;/%=.**3* .*, W
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l!6m ., .- =%-*)&'/+-, ?3. !!%)!# ! !"* ' #`%)" ! e* 88 "A %- ,/%39. ?3. (+
;/%K+K)(),' &O+9%)/ ;(3* &O3-. 0%('=3(. &. 0VcB .*, K.+3=%3; ;(3* ;.,),. ?3. (+
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+ ',' ;/%;%*' &+-* lG!m" M%), EfA Ef" ., " (. /';/.**.3/A (. &)07/. /';/.**.3/ ., (.
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-+~9. ;%3/ ,/%39./ (.* ',+,* *,+,)%--+)/.* *,+K(.* &. =. *<*,70. .*, &. /'*%3&/.
(.* '?3+,)%-* &. *,+,)%--+/),' &3 *<*,70. &',./0)-)*,." U.=) =%-*)*,. : =%-*)&'/./
(O'?3)()K/. &.* /'+=,)%-* /'9./*)K(.* +$A 2 , $"/ >%A +)-*) ?3. (+ *,+,)%--+/),' &.
(O.*;7=. Ef" B =.* '?3+,)%-* )( Y+3, +]%3,./ (+ (%) &. =%-*./9+,)%-" \- =+/+=,'/)*.
(.* *%(3,)%-* ;+/ (.* 9+(.3/* J &. (+ =%-=.-,/+,)%- Ef : *,+,)%--+/),'" J ' ( .*, 3-.
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9+/)+K(.* EfA Ef" ?3) .*, K).- /.;/'*.-,'. &+-* (. 5I5 +9.= *S),=>)-C"
2.* &)*,/)K3,)%-* &. ;/%K+K)(),' )-9+/)+-,.* &+-* (. 9%)*)-+C. &. (O+,,/+=,.3/
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'&.!5 #,!.(&$) -2-(,'-8 V$'"/(,#- &) 3&$5$62 !)* ',*&.&),A !H g#h W PR!EA
#PPHA
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K&0/-&$)-A T%3/-+( %Y Z>.%/.,)=+( 5/%K+K)(),<A !11#A
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